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Paper Element 
Conversion Packs 


for 


FUEL FILTERS 
Types BF11 and BFAII 


Sets of parts for converting many C.A.V. felt or 
cloth element filters to take the new paper 
elements are now available. These give the same 
improved standard of filtering efficiency at 
minimum cost. 

Conversion is simple. It is necessary only to 
discard the existing cloth or felt element and 
seating washer and to assemble the paper ele- 
ment and fittings on the centre bolt according 
to instructions provided. 

Conversion packs and replacement elements are 
obtainable from all C.A.V. service depots or 
agents, 


aS HIGHEST FILTERING EFFICIENCY 
—REMOVES FINEST DUST PARTICLES 


3 sIX TIMES THE FILTERING AREA 


2 GREATLY INCREASED LIFE 
OF FUEL INJECTION EQUIPMENT 


sk ELEMENTS COST LITTLE 
AND ARE EASILY REPLACED 


oS OVERHAUL AND MAINTENANCE 
COSTS ARE MUCH REDUCED 
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SEPTEMBER 


i is an odd fact that just when Nature is 

preparing to yield up her fruits and then 
hibernate for the winter, men find a new 
spring-like surge of energy. As the sun 
loses its power (to us in the Northern Hemi- 
sphere) and the leaves turn brown, exhibitions 
and conferences jostle for attention, the 
institutions and learned societies start their 
winter programmes of meetings, the colleges 
take in new drafts (and increase the pressure 
on old ones), and the folk on whom we all 
depend—those in the shops and on sites— 
are restored to full strength after the holidays 
and can set about creating new production 
records. 

It is not such a frivolous comment as might 
be supposed, for were not the two World 
Wars also started in the autumn, when, it 
has been said, the harvests had been safely 
garnered? The prospect of winter seems 
to bestir civilised men in their civilised 
activities (and their highly-develoded barbaric 
activities), just as primitive men are-forced 
to attend to the needs of their primitive 
lives. This issue of ENGINEERING is evidence 
of the annual revival in the engineering and 
scientific world. At Olympia, in London, 
the Engineering and Marine Exhibition 
opens the season with its cross-section of 
plant and equipment. The Radio Show, 
with its popular appeal, has already opened, 
though somewhat tardily. Next week the 
Society of British Aircraft Constructors 
steal the limelight with their annual flying 
display and static exhibition. The nuclear- 
energy-for-peaceful-purposes celebrities have 
already cheated the accepted time-table by 
meeting at Geneva in August. And now 
that extraordinary annual event—the meeting 
of the British Association for the Advance- 
ment of Science—is taking place. 

The engineering papers at the B.A. meeting 
are being given in ENGINEERING, starting 
in next week’s issue. Their titles will 
interest engineers, not puzzle them, but the 
greatest interest of the meeting for anyone 
attending it is to hear papers on unfamiliar 
but intriguing subjects. Next Monday morn- 
ing’s programme, for instance, offers these 
possibilities: “‘ The Contribution of Psycho- 
analysis to the Understanding of Human 
Behaviour,” “‘ Photography in the Arctic,” 
“The Nervous Mechanism of Hearing,” 
** Left-handedness,” ‘‘An Experiment in 
Residential Treatment of Affectionless Chil- 
dren,” ‘Sorting Molecules,” and many 
other papers. By slipping quietly into the 
meeting where one such paper is being 
discussed, the stranger is mentally refreshed; 
sometimes new light is thrown on his own 
interests. At Bristol, where the meeting is 
being held this year, there should be no 
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lack of adventurous spirits, ready to play 
truant to their own schools and relish some 
strange knowledge. They may never use it; 
they will certainly not be examined on it; 
but it often has a peculiar power to send 
them back to their familiar work with a 
new vision. And at the week-end in the 
middle of the meeting, the excursions to the 
Wild Fowl Trust, the Port of Bristol, the 
Veterinary Laboratories at Langford, to 
Stonehenge, the Forest of Dean, and so forth, 
give opportunities for fruitful discussions. 

The fact that the B.A. meetings continue 
to flourish shows that in spite of the evils of 
specialisation—or perhaps because of them— 
there are still many who are glad to escape 
from the prison of their own specialisation. 
It is the clearest proof of the cultural value of 
science—surpassing anything that even the 
humanities (whose cultural value is never 
doubted) can boast. There are, of course, 
many B.A. papers which are significant only 
in a specialised field, but there are always 
some which have a popular appeal, even if 
it is related to the mathematics of football 
pools. One of the original purposes of the 
Association was “‘ to obtain a more general 
attention to the objects of Science, and a 
removal of any disadvantages of a public 
kind which impede its progress”. The B.A. 
has succeeded in this where every other 
society has virtually failed. Its meetings are 
attended by the daily Press on a scale that is 
not accorded to any other scientific meeting. 

Early September is the most suitable time 
for the B.A. because then the universities 
and industry can release some of their best 
brains for the occasion. It is also a time, as 
we have noted, when civilised brains are at 
their keenest; a new year much more than 
the recognised New Year. It suggests an 
interesting proposition: that there might 
be some advantage in always having a broad 
plan of work based on the seasons. The 
universities and schools do it anyway, but 
perhaps individuals, firms or research estab- 
lishments might gain by acquiring a seasonal 
pattern of work, dovetailing it into the 
pattern imposed by the financial year, 
holidays, preparations for exhibitions and 
the introduction of new models, and any other 
special or local considerations. The autumn 
would be the time for thinking ahead, for the 
fullest use of the imagination, because then 
the mind seems to be most ready to adopt 
such an outlook. The winter is an admirable 
time for the concentrated effort which must 
follow, and with the real New Year energies 
can be concentrated on implementing the 
new plans. The influence of the seasons 
on man is age-old; the height of sophistica- 
tion and civilisation cannot erase it. Thus 
conscious of it, we might harness it to present- 
day conditions. 
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Weekly Survey 


Cover Picture. As a result of the structural 
investigations following the Comet catastrophies, 
all new British air-liners are required by the 
Air Registration Board to undergo a repeated 
loading test simulating the cycles of cabin-pressure 
loading, gust loading and landing loads on the wing. 
To avoid the risk of explosive disruption of the 
cabin, the entire fuselage is tested under water 
pressure. The Britannia, seen here in the water 
tank at Farnborough, has successfully completed 
the first phase of the tests. Further tests will 
probably be carried out on the same aircraft after 
evaluation of the first phase. 
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EXPERIMENT OR SHAPE OF 
THINGS TO COME? 


Three years have elapsed since the establishment 
of the European Community for Coal and Steel 
and of its administrating body, the High 
Authority. On the occasion of its third anni- 
versary its President, M. Rene Mayer, spoke of 
the valuable experience gained in the exercise 
of powers to take decisions “ with complete 
freedom and beyond national sovereignties.” 
In his view this experience would be found most 
valuable when the member countries—Belgium, 
France, Germany, Italy, Luxembourg, Nether- 
lands and Saar—meet in Brussels “for the 
purpose of implementing the decisions taken at 
Messina concerning the building up of a Europe 
of which the European Community for Coal and 
Steel represents only the first stage.” 

Industrial production index in the Community 
rose during the first half of this year by 12 per 
cent. (compared with 7 per cent. in the United 
Kingdom and 9 per cent. in the United States), 
led by motor vehicles, consumer durable goods 
and ships. Output of steel during this period 
increased by nearly 27 per cent. to 51-5 million 
tonnes (103-8 tonnes in the United States); 
the trade in iron and steel products between the 
Community countries averages 470,000 tonnes 
a months, which is nearly three times the 1952 
level. Coal output, on the other hand, rose 
by only 3 per cent. and the deficiency is having to 
be made up by imports from the United States 
at a rate exceeding | million tonnes a month. 
The High Authority called for “*a common 
policy on energy, without which it does not 
seem possible to safeguard the future of the coal 
mining industry.” 

Committed to a policy of expansion in produc- 
tion and trade within the Community, the High 
Authority has taken steps to safeguard supplies 
of raw materials (especially scrap), to remove 
obstacles to the free movement of supplies and 
finished products, to secure a progressive lowering 
of tariffs, quotas and subsidies, and to promote 
efficiency in production methods. The latter 
has been achieved largely by encouraging capital 
investment and concentration of ownership, not 
only within member countries but within the 
Community as a whole. As a result, over half 
the crude steel capacity of the Community is 
likely before long to be concentrated in com- 
panies each capable of producing over 1-5 
million tons of steel a year, and only 13 per cent. 
in companies producing 500,000 tons or less. 

The Community serves a market comprising 
160 million consumers, within which it hopes in 
time to eliminate all obstacles to trade while 
preserving competition between manufacturers. 
If it should succeed in this, and the political 
climate is not unfavourable, the way lies open 
for an extension of its activities to include other 
industries, such as machinery, chemicals, motor 
vehicles. 


2S 
E.R.W. TUBES FOR 


SASKATCHEWAN 


Attention was drawn in Weekly Survey of July 29 
to the establishment of a new seamless-tube 


works in Ontario as part of the Mannesmann 
organisation. Some time previously, the German 
Rheinische ROhren Werke had announced that it 
would set up a new factory, called Canadian 
Western Pipeline Mills, Limited, to make welded 
tubes at Vancouver. Yet another German 
venture in Canada is now announced. Hoesch 
Werke Aktiengesellschaft of Dortmund announce 
that it has purchased 160 acres on the north side 
of Regina in Saskatchewan to build a factory 
costing 3 million dols. to make pipe for the oil 
and gas industry. 

This move has a double significance. It takes 
one step further the growth of industry in the 
Prairie provinces of Canada—a growth which 
has been outstanding of recent years—and it 
also underlines the determination of the German 
steel industry to have tube mills beside the 
expanding Canadian oil extraction industry in 
Saskatchewan and Alberta. It is announced 
that the Regina mill will produce electrically 
resistance-welded pipe of 6 in. to 20 in. in dia- 
meter, with provision for piping of larger bore. 
No figure is announced of the capacity of the 
new venture, but so far the capacity of the 
Canadian welded tube industry is about 375,000 
tons per annum, of which about 170,000 tons is 
electrically welded. 
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SUCCESS FOR BRITISH MISSION 
IN INDIA 


An important stage has been reached with the 
announcement last week from Delhi that the 
Indian Government has accepted the report of 
the British steel mission which visited India in 
the spring. It will be recalled that India has set 
itself a target of six million tons of ingot steel 
capacity under the second five-year plan. In 
1953, when the capacity of the Indian steel 
industry was in the region of 2-5 million tons, 
Krupps and Demag put forward plans for a new 
mill and this was followed by a British and also 
by a Russian offer to instal new works. It 
seemed at the turn of the year that this country 
might lose out to the Russians and Germans in 
establishing a foot-hold in the rapidly expanding 
Indian steel industry. The announcement at 
the end of March, however, that a steel mission 
would go to India under the leadership of Sir 
Eric Coates to advise on the establishment of a 
new steelworks under the Technical Co-operation 
Scheme of the Colombo Plan revived optimism. 
It is this committee’s recommendations which 
have now been accepted. 

A second mission representing a group of 
British equipment and construction companies 
is now to be sent to Delhi in the near future to 
negotiate terms and credit facilities. In the end, 
therefore, the original British plan to recommend 
a steel mill with an annual output of one million 
tons has been accepted, as well as the offers 
from Germany and Russia. It is important that 
the British heavy engineering concerns should 
have an interest in this market as soon as 
possible. Whatever may be the economic 
experience of a nationalised steel industry in 
India, there is every indication that capacity will 
expand rapidly. Mr. K. C. Reddi, the production 
minister, has said that the Government are 
planning an output capacity of 10 million tons 
under the third five-year plan, and Mr. B. M. 
Birla, President of the India Federation of 
Chambers of Commerce, suggested some time 
ago that 20 million tons should be achieved by 
1966. Competitors in such a market are clearly 
playing for high stakes. 
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RESEARCH INTO MINERALS 
AND METALS 


Funds totalling over £64 million (18-9 million 
dollars) have just been made available to the 
U.S. Bureau of Mines by the United States 
Government for the fiscal year 1956, in order to 
enable it to embark on new research programmes 
as well as to continue its long-term tasks of 
“‘ promoting efficiency, economy, and safety in 
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the mineral and allied industries.” Th pro. 
blems involved are widespread; in the | /niteg 
Kingdom a symposium is to be held !y the 
Institution of Mining and Metallurgy op 
September 22 to discuss a minerals policy for 
this country. 

Highlights of the coal research program: 1¢ are 
investigations into the nature and develo ment 
of the uses for tars produced during the low. 
temperature carbonisation of coal, and experi. 
ments on gasifying un-mined coal underg: ound. 
Special importance is attached to the latter, as 
production of water gas (carbon monoxide plus 
hydrogen), hydrogen, or synthetic methane js 
the major cost factor in making synthetic liquid 
fuels or high-calorific-value gas from coal, 
These coal studies, as well as those on petroleum 
and natural gas, are undertaken with the financial 
assistance and the co-operation of private organi- 
sations and other Government agencies. 

Research on petroleum will be conducted, 
inter alia, on secondary recovery methods to 
achieve yields from wells, and on identifying the 
fundamental causes for deterioration of petrol 
and distillate fuel oils in storage, one of the 
perplexing problems confronting manufacturers 
and users of these fuels. The Bureau, which is 
the sole producer of helium gas, is seeking more 
efficient methods of extraction. Efforts are also 
being made to separate the rare earth metals, 
such as cerium, lanthanum and neodymium, and 
to determine their properties and potential uses, 
particularly as alloying materials in the steel and 
light metals industries. Research in other 
fields ranges widely, but is in the main directed 
toward more effective exploitation of mineral 
resources, eventual commercial development of 
low-grade deposits and lessening the United 
States’ dependence on the import of certain 
materials, such as asbestos, mica and industrial 
diamonds. 
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UTILISING METALS 


It is often said that raising output per worker 
and reducing costs of production are dependent 
upon an attitude of mind rather than a question 
of accepting stereotyped formulae and trying to 
adapt them to a particular workshop. This 
proposition lies behind much of the effort made 
in recent years to increase the use of work study. 
Nevertheless, two directions in which attention 
could well be turned are the scope in many 
concerns for reducing distribution costs per 
unit of output and the scope which still exists 
everywhere for reducing the cost to industry 
of the inroads of rust. A useful investigation has 
also recently been made by the research committee 
of the Institution of Production Engineers into 
the utilisation of materials in machine shops. 
This committee’s report has been published by 
the Institution, price 5s. 

The committee point out that the utilisation of 
metal in a wide range of machining processes 1s 
seldom more than 70 per cent. and often less 
than 30 per cent. It quotes a specific example 
where the not uncommon figure of only 33 per 
cent. operates, that is, two-thirds of the metal 
are machined away and disposed of as swarf at 
about 10 per cent. of the original cost. An 
improvement in material economy to 70 per 
cent. in this example would be about equal to 
halving the material cost for the part. There 
is more to it of course than a loss of two-thirds 
of the metal. The machining-away process 
involves labour costs and absorbs machine 
capacity and floor space. The report considers 
that it would be well worth while for many 
concerns to buy a form of semi-finished material 
which is more expensive but nearer the shape and 
size of the finished part. 

Figures of this kind are arresting and help to 
throw into relief a source of waste which is all 
too often taken for granted. It underlines, too, 
the value which many efficient managements 
place on the close collaboration between the 
drawing office and the shop floor. More than 
one engineering concern has found it worth 
while to create an engineering appointment 
which is in effect a roving commission to keep 
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the crawing office informed of the problems of 
the \vorkshop and advise the works manager 
of the activities of the drawing office. 
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FREER TRADE WITH BRAZIL 


The new system of multilateral trade and pay- 
ments, announced last weekend by the Treasury, 
between Brazil on the one hand and the United 
Kingdom, the Netherlands and Germany on the 
other, bears strong signs of the new convertibility 
spirit now abroad in Europe. It recognises the 
impractibility and restricting influence of bilateral 
trading, both for the importer and the exporter, 
and is evidence that some European countries 
are thinking—in one or two cases perhaps just 
hoping—that multilateral agreements of this 
type and freer trade will mean more trade. 
That some countries, industries or firms will be 
hurt in the process is widely recognised, even in 
Germany (Weekly Survey, August 12), but this 
is held to be the price to be paid to maintain 
world-wide prosperity. One thing is clear 
enough: Brazil must be prosperous if we, or the 
Germans or anyone else, are to trade with her 
profitably, and vice versa. 

The trading situation with Brazil prior to the 
new scheme coming into operation was, from the 
British point of view, quite sterile and unsatis- 
factory. The British share of Brazil’s import 
trade fell from 12 per cent. in 1947 to 1 per cent. 
last year, and British exporters were owed some 
£40 million. The dead weight of these debts 
seriously hampered trade between the two coun- 
tries. Brazil’s trading position with Germany 
and the Netherlands was better, though not 
entirely satisfactory; these two countries were 
accumulating credit, as Britain did in the early 
post-war years. 

The main practical effects of the agreement 
will be (a) to create a “‘ pool” currency fund 
from Brazilian earnings in the three countries 
concerned and available for the purchase of 
goods from them, which will be labelled in 
Deutschmarks; (b) to allow British and Dutch 
banks to purchase in Germany Brazilian-German 
“clearing dollars’ of which about 25 million 
are available; (c) to lead to a repayment of 
Brazilian debts within six years. The immediate 
beneficiaries are without doubt the Germans and 
the Dutch, who will be repaid first out of earnings 
by Brazil in the United Kingdom as well as in 
their own country, probably within a year; 
British exporters, on the other hand, will only be 
repaid at the rate of £6 million per annum. 
Their main gain perhaps is that they can now be 
assured of repayment, even if the Brazilians do 
not increase their imports of British goods. But 
British exporters will be competing with the 
German and the Dutch for what has become a 
sizeable total cake. Prices, delivery and dynamic 
selling will all count. Perforce, this extension 
of the freedom to trade puts a premium on the 
ability to compete. It is hoped that in due course 
the scheme will be widened to take in other 
members of the European Payments Union, 
eventually to include the rest of the non-dollar 
area. 
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FUSION IN WELDING 


Production of equipment for electric welding 
falls naturally into two main divisions: first the 
electrodes and second the welding heads and 
handling apparatus. Two representatives of 
these divisions are respectively the Quasi-Arc 
Company, Limited, Bilston, and Fusarc Com- 
pany, Limited, Gateshead, both of which are 
in the British Oxygen group of companies. 
They announced on August 24 that there is to 
be an integration in the services supplied by the 
two companies, with resulting streamlining of 
proc uction and a simplified sales organisation. 
Tie products of the two companies are largely 
com lementary. Quasi-Arc produce the elec- 
trod:s, make welding generators, and have 
Tese. rch laboratories for the investigation of 
met: llurgical and general welding problems; 
they can be said to be the metallurgical half of 


the new team. Fusarc produce automatic 
welding equipment and manipulating devices, 
and provide the mechanical engineering half of 
the team. The three main types of electric 
welding—manual, semi-automatic, and fully 
automatic—are fully catered for by the new 
organisation. One of the main advantages 
will be that the advisory service offered by the new 
sales organisation will be able to cover the 
complete welding process. 

Overseas business of the two companies is 
limited by the fact that the British Oxygen 
Company has set up factories in likely importing 
countries to make its products locally. However, 
it is partly to combat resurgent foreign competi- 
tion, particularly from Germany, that the 
integration of Quasi-Arc and Fusarc has been 
made. 
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RECORD IRON-CASTINGS OUTPUT 


In the first half of 1955, output of iron castings 
in the United Kingdom passed the 2 million ton 
mark for the first time in the history of the 
industry. It was a record half-year and the rate 
of output accelerated as the months went by. 
Actual output was 2,014,140 tons for the 6 months 
ended June, 1955, and production in the second 
quarter was running at a rate 7-7 per cent. 
higher than in the same quarter of 1954, whereas 
in the first quarter output was only 5-4 per cent. 
above the corresponding quarter of last year. 
These encouraging results were recorded, it will 
be remembered, in spite of rail and dock strike 
difficulties towards the end of the second quarter. 
Expansion in output was particularly noticeable 
early in the year in the West Midlands iron- 
founding area, but in the second quarter other 
districts began to catch up, only Cumberland and 
the North East Coast (that is two out of 22 iron- 
founding districts) showing a small decrease 
compared with the second quarter of 1954. 

Just as the steel industry has owed a significant 
proportion of its recent high level of activity to 
the motor-vehicle industry, so the ironfounders 
have done particularly good business in that 
direction. In the second quarter of this year 
output going to the motor-vehicle industry 
advanced by 29 per cent. on the second quarter of 
1954. 
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S.B.A.C. AT FARNBOROUGH 


Next week the annual display of the Society of 
British Aircraft Constructors is due to open at 
Farnborough, and from Monday, September 5, 
until Sunday, September 11, the British aircraft 
industry will display its current products and 
latest developments—aircraft and _ engines, 
weapons, radio and radar, components, materials, 
instruments and all types of equipment—to 
engineers and, it is hoped, to prospective pur- 
chasers from the Services and air lines overseas. 
The last three days will, as usual, be open to the 
public, who arrive every year at Farnborough in 
increasing numbers. 

There will be some innovations this year in 
the form of a fly-past by Royal Air Force Valiant 
bombers and Hunter fighters, to take place only 
on Tuesday and Saturday ; and a display of 
aerobatics by a team of Hunters on Tuesday 
and on all three public days. The supersonic 
English Electric P.1 will appear only on the first 
three days, so that the public will not be able to 
see the fastest British operational aircraft. 

We understand from a bulletin issued by the 
Society of British Aircraft Constructors that the 
following aircraft are taking part in the display: 
three flying test-beds—the Napier Eland- 
Elizabethan, the de Havilland Gyron-Sperrin 
and the Bristol Olympus-Canberra; four trainers 
—the Fairey Gannet naval trainer, the Hunting- 
Percival Provost and its younger brother, the 
Jet Provost, and the Auster Aiglet; multi-role 
communications and executive aircraft—the 
Prestwick Pioneer, the Pembroke and the Heron; 
the latter perhaps more usually considered as a 
member of the air-liner class, which is to be 
represented at Farnborough this year by the 
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Handley Page Herald, the Prestwick Twin 
Pioneer—two newcomers—the Vickers-Arm- 
strongs Viscount, the Bristol Britannia 100 and 
the de Havilland Comet 3 standing in for the 
Comet 4, which will not fly for another two or 
three years. 

Military prototypes include the Mark 6 and 
two-seat Hawker Hunters, the high-altitude 
Canberra P.R. Mark 9 photographic recon- 
naissance aircraft, and the Folland Gnat light- 
weight fighter—which is incidentally serving as 
flying test-bed for the Bristol Orpheus turbojet; 
the Supermarine Swift Mark 5 tactical recon- 
naissance, the Fairey FD2 delta-wing supersonic 
research aircraft, and the dH10 naval fighter. 

Service versions of the Canberra and Hunter 
are also flying—the Canberra night intruder and 
the Mark 4 Hunter—and, for the first time, the 
all-Canadian Avro CF100 all-weather fighter. 
Britain’s all-weather fighter, the Gloster Javelin— 
in production, but not yet in service—is also 
taking part, as are production versions of the 
three V-bombers—the Avro Vulcan, the Handley 
Page Victor and the Vickers-Armstrongs Valiant, 
the latter already in R.A.F. service. A forma- 
tion flight of Short and Harland Seamew anti- 
submarine aircraft will be seen. 

Two new helicopters are expected—the West- 
land Widgeon, and an ultra-light Fairey machine; 
the Fairey Jet Gyrodyne should appear also, and 
the familiar Bristol Sycamore, Bristol 173 and 
Saunders-Roe Skeeter helicopters. 

There is thus some novelty this year: the very 
fast FD2 delta, the P.1 and the Gnat, the two 
new airliners and the new helicopters, and the 
R.A.F. items will lift the face of the rather too 
familiar flying displays of the past few years. 
The real interest of the 1955 exhibition, however, 
lies in the engines—the de Havilland Gyron, the 
Rolls-Royce Conway, the Bristol Orpheus, the 
Napier Eland—all potential exports that are 
arousing world-wide interest in the aviation 
industry. 

“x ® 


MILESTONE FOR B.E.A. 


British European Airways has completed the 
most successful year in its history. Results 
for the financial year ended March 31, 1955, 
became available last week with the publi- 
cation of the annual report and accounts 
(H.M. Stationery Office, 5s. net). Good results 
had been expected since the Corporation’s 
operating results have been available for some 
weeks, and were commented upon in Weekly 
Survey of July 29. In the event, B.E.A. made 
a net profit of £63,039 compared with a net 
loss of £1,773,797 in the previous year. This 
achievement was made possible by keeping 
total expenditure to a level only 3-2 per cent. 
higher than in 1953-54, an expansion in “* output ”’ 
of 17-6 per cent. and an increase in revenue of 
16 per cent. In consequence, the cost per 
capacity ton-mile was reduced by 12-2 per cent. 
to 41-7d. Expenditure on the operating account 
was 3-8 per cent. higher than in the previous 
year, and an analysis of route costs shows that, 
with the exception of one small item, the big 
saving of the year was in flying operations, 
which at £4-7 million (out of a total of operating 
account expenditure of £16-°6 million) were 
2:2 per cent. lower on the year. At atime when 
output and revenue are expanding it is not 
surprising that expenditure increased, but it is 
quite apparent that reduced flying costs have 
been the vital factor in restricting expenditure. 

Other milestones were passed during the year 
as well as the vital one of a change from a net 
loss to a net profit. Last year saw the end of 
Northolt as a civil airport—a terminus which 
B.E.A. had used consistently from 1946 to 1954, 
For a time B.E.A. was flying a fleet of 49 Vikings 
from Northolt and the year which closed 
civil operations at that airfield also saw the 
final retirement of the Viking as well. At the 
end of the financial year B.E.A. were equipped 
with a fleet of 23 Viscounts and 20 Elizabethans. 
It is these new and highly successful types on 
which the continuing good prospects of B.E.A. 
rest for the next few years. 
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ISOTOPES IN INDUSTRY 


THE USE OF RADIOACTIVE MATERIALS FOR GAUGING 
AND INSPECTION 


In this article, which deals with the industrial 
application of radioactive isotopes, we summarise 
three United Kingdom papers delivered before the 
International Conference on the Peaceful Uses of 
Atomic Energy. The first, presented by Dr. 
Henry Seligman, was entitled “* Recent Develop- 
ments of Radioisotopes Used in Industry’’; the 
second, by Mr. J. L. Putman, was called ‘** Develop- 
ments in Thickness Gauges and Allied Instru- 
ments”; while the third, by Mr. J. L. Putman 
and Mr. S. Jefferson, had as its subject ‘* The 
Application of Radioisotopes to Leakage and 
Hydraulic Problems.’ The half-lives of the 
radioactive isotopes mentioned are listed at the 
end of this article. Other articles dealing with 
radioactive isotopes have already appeared in 
ENGINEERING (vol. 177, page 630, 1954, and 
vol. 179, page 782, 1955). 


COAL AND ORE SORTING 


The use of isotopes in industry is already well 
established; only the more recent developments 
and technical improvements will therefore be 
discussed. There are two quite distinct categories 
of applications: the first covers those in which 
the isotopes are built into particular items of 
equipment, usually for the purpose of process 
control or inspection; while the second group 
embraces those ingenious special applications 
which have been evolved for certain definite 
purposes. Non-contact thickness gauges and 
gamma-radiography units for weld examination 
are examples of the first group, while tracer 
techniques of many kinds may be included in 
the second. 

Also in the first category are items of equipment 
incorporating low-energy gamma emitters, which 
are employed mainly in photo-electric processes. 
Coal and shale, for example, have been sorted 
by such methods, and a similar technique might 
be used for the pre-concentration of ores. Coal 
scatters more of the gamma radiation than shale, 
and sorting has been performed by means of a 
thulium 170 source with a gamma emission of 
85 keV. Separation plant based on differences 
in density would be many times more costly. 

Isotopes have also been used for checking 
the efficiency of fine filters with radioactive 
particles. Bacteria fed on phosphorus, and 
radioactive gold precipitated on plastic balls 
have been employed successfully for this purpose. 


FIRE RISK AND METAL CASTING 
PROBLEMS 


Gamma radiography is to-day a well estab- 
lished inspection process. Many firms, including 
the smallest, now make use of cobalt 60, iridium 
192, caesium 137 and thulium 170 sources for 
non-destructive testing. There is no doubt that 
during the last year or two the percentage of 
metal parts leaving factories free of faults has 
risen considerably owing to the introduction of 
radioactive isotopes. Beta-emitting static elim- 
inators also help in Britain to speed up produc- 
tion processes. Removal of static charge from 
a machine considerably reduces the fire risk, so 
permitting faster running. In some cases figures 
of between 20 and 50 per cent. increase in 
production have been claimed after static 
eliminators have been installed. 


THE COMET INQUIRY 


The second category of special applications 
covers an enormous field and only a few can be 
mentioned. In the metal industry it is a problem 
to measure the solidification boundary of con- 
tinuous-cast metal. This has been achieved in 
the case of aluminium by two methods. First, 
a small quantity of radioactive gold is added to 
the casting; the solidification boundary can 
then be found by investigating the bars by means 
of auto-radiographic techniques. A second 
approach which gave the same good result was 


to add traces of non-active gold and make 
an activation analysis of the bar afterwards. 

Following the Comet accidents, it was neces- 
sary to investigate the possibility that fuel 
spillage might have been responsible for the 
disaster. Kerosene, which was the fuel in 
question, was “ labelled ’’ (made identifiable by 
means of a radioactive content) in one case with 
palladium 109 acetyl acetonate and in another 
with palladium 109 diethyl dithiocarbamate. 
Flight experiments were conducted in order to 
discover if spillage occurred and if so whether 
the kerosene reached parts of the aeroplane 
where an explosion could take place. These 
experiments were extremely successful in excluding 
this possibility. 

Two subjects worth treating in greater detail 
are the application of radioactive isotopes to 
hydraulic problems, and recent developments in 
thickness gauges. 

Beta-particle transmission gauges are now well 
established for measurements of “* basis weight ” 
(an indication of thickness) from 1 to 1,200 mg. 
per square centimetre. Several commercial 
units are made, mainly operating with ionisation- 
chamber detectors, while associated electro- 
meters include direct-current valve electrometers 
and vibrating-reed designs. Backing-off methods 
produce null readings for standard thicknesses 
of material, and continuous control of thickness 
in production is achieved either manually or by 
servo-control. The main radioactive sources in 
use for this purpose are sulphur 35, promethium 
147, thallium 204, strontium 90 plus yttrium 90, 
and cerium 144 plus praseodymium 144. 

Gamma-ray gauges are employed for greater 
thicknesses, and thulium 170 is now in service as 
a low-energy source, bridging the gap between 
beta particles and gamma rays. Scintillation 
counters with low gain have been used as alterna- 
tives to ionisation chambers for gamma-ray 
detection. Both beta and gamma-ray trans- 
mission gauges are also employed as density- 
measuring instruments, and a commercial beta 
gauge operates a servo-mechanism to control 
tobacco density in cigarettes. Level gauges and 
package monitors are in use employing a simple 
and cheap counter circuit for detecting gross 
changes in absorption as a critical level is passed. 


EXAMINING SMALL AREAS AND 
PIPE INTERIORS 


Some new designs of beta-particle back- 
scattering gauge have made possible the inspec- 
tion of smaller areas than had hitherto been 
possible with conventional instruments. In one 
of these a scintillation counter in ring form is 
used as detector; this surrounds a collimated 
tube of small diameter filled with the gas 
krypton 85 as source, which is mounted axially 
in the crystal and light guide assembly. An area 
only % in. in diameter can be inspected, so making 
possible the examination of items with curved 
surfaces. 

A gamma-ray back-scattering gauge is now in 
production which selects back-scattering radia- 
tions by virtue of their reduced energy and 
rejects direct radiations from the source to the 
detector. This eliminates the need for heavy 
screening, enables small sources to be used, and 
facilitates detection of minor flaws such as 
internal pitted corrosion in metal tubes. 

A portable neutron monitor has been developed 
for the rapid measurement of water and hydro- 
gen content of soils. The monitor operates 
entirely on the surface and has been shown to 
give reliable and reproducible indications of 
total hydrogen content to a depth of about 9 in. 
in sand, humus and sawdust having water con- 
tents from 0 to 40 per cent. The use of a similar 
arrangement for the measurement of moisture 
in grain and in industrial materials is being con- 
sidered. 
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Analysis of prompt gamma rays arising from 
the capture of neutrons gives some inforn ition 
concerning the capturing medium. A po table 
device is being developed for oil-well cc atroj 
and may have applications in other fields. 


DETECTING LEAKS IN MAINS 


Applications of radioactive isotopes to hy drau- 
lics problems include their use in solution for 
the detection of leaks in buried water mains, 
Sodium 24 in the form of sodium carbonate 
(NaHCO,) is employed for health reasons and 
convenience of repeated tests since the ha'f-life 
is short. Without . exceeding drinking-water 
tolerance, leaks as small as 2 millilitres per hour 
have been located. 

The methods used include detection of active 
solution in the soil, by sampling the ground 
water, or by probing in the soil after clearing 
the main of activity. Flow measurements with 
small-volume injections of active solution have 
served to localise leaks to short sections of main, 

For lengths of main exceeding 5 km. a special 
technique developed at Harwell is used. First a 
quantity of radioactive solution is fed into the 
pipeline from the input end. This may be in 
oil or water solution. This is followed with a 
non-radioactive liquid, and at a distance of the 
order of 1 km. behind the radioactive solution 
a detector is released into the pipeline. This is 
in the form of a sealed container carrying two 
halogen-quenched Geiger counters and a slow- 
speed wire recorder, all battery operated. The 
container is towed by a flanged unit similar to 
the impeller of a “‘ go-devil ’’ pipe scraper and is 
carried along the line by the flowing liquid. 

Points where the radioactive solution has 
leaked out of the pipeline are detected by the 
Geiger counters, the pulses of which are fed to 
the wire recorder. In addition, a series of small 
gamma-ray sources (each about 200 microcuries 
of cobalt 60) are placed at convenient intervals 
above the pipeline as distance markers. 

When the detector reaches the delivery end 
the wire record is removed, and played back into 
a recording ratemeter, which makes a paper 
record of the distribution of activity along the 
pipeline. By relating areas of high counting rate 
to the easily recognisable indications of the 
distance markers, the location of leaks can be 
determined. A unit of this kind has been tested 
successfully for lengths up to 20 km. It is likely 
to be capable of operating over much greater 
distances after adjustments to the speed of the 
wire recorder have been made. 

Other hydraulic applications of radioactive 
isotopes include the use of sodium 24 to detect 
leakages in large bitumen-lined tanks, and the 
investigation of leaks in undersea repeaters by 
means of tritiated water (tritium is the isotope of 
hydrogen of mass 3). Leaks which could be 
tolerated for 20 years can be detected in one hour. 


OIL INTERMIXING AND FLOW 
CHECKS 


Radioactivity (sodium 24) has also been 
employed to check borderline cases of lamina 
and turbulent flow in large-diameter pipes. 
Under turbulent conditions, bulk flow can be 
measured by small-volume injection and velocity 
measurement if the cross-section is known. The 
dilution method has been used to measure bulk 
flow but is subject to certain limitations of 
accuracy including flow control of the radio- 
active solution and the effectiveness of mixing. 

Oil-soluble tracers have been used to study the 
intermixing of products in oil pipelines. Bulk- 
storage and single-shot methods of injection 
have been developed, and a gamma-ray absorp- 
tion density gauge has been laboratory tested for 
interface detection. Neutron scattering and 
moderation has been employed to distinguish 
between fuels of different hydrogen content in 
pipelines (polonium-beryllium source). 

The movement of mud in the Thames estuary 
is being studied by using ground glass as 4 
tracer. The glass contains scandium in solid 
solution and is activated with scandium 46 
obtained by pile irradiation after grinding to 
a consistency corresponding to the inorganic 
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constituents of the mud. After injection on the 
river bed, the migration of the labelled mud is 
followed with gamma counters lowered to the 
river bed. Preliminary tests in the river showed 
that the activity faithfully followed accretions of 
liquid mud responsible for siltation and enabled 
them to be traced for 10 to 12 days after injection. 
Larger scale tests are in hand and similar methods 
are to be applied to the study of coastal erosion. 


HALF-LIVES OF ISOTOPES 
The half-lives of the isotopes referred to in 


this article are as follows:— 

Caesium (Cs 137), 33 years, cerium (Ce 144), 
282 days, cobalt (Co 60), 5-3 years, gold (Au 198), 
2:7 days, hydrogen (H 3), 12-5 years, krypton 
(Kr 85), 9:4 years, palladium (Pd. 109), 
13-6 hours, phosphorus (P 32), 14-3 days, 
praseodymium (Pr 144), 17-5 minutes, prome- 
thium (Pm 147), 2:6 years, scandium (Sc 46), 
85 days, sodium (Na 24), 15 hours, strontium 
(Sr 90), 19-9 years, sulphur (S 35), 87-1 days, 
thallium (Tl 204), 2-7 years, thulium (Tm 170), 
129 days, and yttrium (Y 90), 61 hours. 


PRE-VIEW OF A CAREER 
ENGINEERING INTERPRETED FOR THE SCHOOL BOY 


The choice of a career can be one of the most 
important decisions in a person’s life, but he 
has to make it at a time when he is ill-equipped 
to do so. Many industries and professions are 
open to the boy about to leave school, but only 
rarely does he have a clear idea of what is involved 
in the various careers offered. This is particu- 
larly the case in the mechanical and electrical 
engineering industries, because of their size and 
complexity. Information and guidance can be 
given to a boy, but the answers to questions 
put to applicants for apprenticeships have shown 
that the boy concerned often has no real concep- 
tion of what goes on inside a factory. Such a 
state of affairs is only natural, but is it unavoid- 
able? South Wales Switchgear, Limited, Black- 
wood, Monmouthshire, believe that it is not, 
and have recently conducted an experiment 
which might well be carried out by other firms 
and industries. 

In co-operation with the local youth employ- 
ment officers the company organised two vacation 
training courses designed to show fourth-form 
grammar school boys what the electrical 
engineering industry is like. It was in no sense 
a recruiting campaign, but was intended simply 
to show the boys as much as possible of the 
day-to-day work of the industry. Details of the 
scheme were circulated by the youth employment 
officers to grammar schools within a radius of 
about 30 miles of the company’s works, this area 
being chosen as the largest which would permit 
daily travel between the boys’ homes and the 
works by public transport. Boys were asked to 
volunteer for a week’s course during their annual 
summer holiday, travelling expenses and mid-day 
meals being provided by the company. The 
response was good, and 29 boys attended in two 
groups, each course lasting a week. 

The programme covered five days, the boys 
reporting at the works at 9 a.m. and leaving at 
5 p.m. On Monday the course was introduced 
by Mr. W. D. G. Cole, area youth employment 
Officer. Introductory talks on the work of the 
personnel officer and the organisation of the 
company followed, and the morning’s activities 
concluded with a talk by Mr. A. J. Nicholas, 
managing director of South Wales Switchgear, 
Limited, who outlined the opportunities available 
in the engineering industry. In the afternoon 
there was a conducted tour of the factory. 


FROM DRAWING TO PRODUCT 


On Tuesday, Wednesday and Thursday, and 
Friday morning the boys were taken in three 
groups, each under the leadership of a technically 
qualified member of the company’s staff, and 
shown in detail various products in the course of 
manufacture. The general procedure was to 
examine drawings in the works apprentice 
training school and in the drawing office, and then 
to go into the shops and see the actual com- 
ponents or assemblies. Further investigation 
from drawings followed in the training school. 
This work was supplemented each day by a 
talk on some particular aspect-of the company’s 
work, such as designing, manufacturing, testing, 
se|'ing and installation on site. One of the talks 
wes devoted to an explanation of the company’s 
ap orenticeship scheme. Process work, the use 
of jigs and tools, welding, machining and 
m:.thematical calculation were also explained 


and demonstrated, and some of the boys were 
able to try their hands at simple machine work. 

On Friday afternoon the boys assembled for a 
general discussion in which they were invited 
to give their impressions and criticisms of the 
course. On the Friday of the second week 
the boys from both courses were brought together 
for a final discussion which was attended by 
representatives of the company, of local govern- 
ment bodies, and of the educational authorities. 
The discussion showed quite clearly that the 
experiment had been a success, and it provided 
a basis for continuing and improving the scheme. 
The general opinion among the boys was that 
rather too much had been. attempted and that 
they found it difficult to take it all in, but all 
agreed that it had been interesting and worth- 
while. Several said that they had never been 
inside a factory before, and that they had no 
idea how complicated the various processes were. 
They had, however, picked up quite a lot during 
their week’s course; their answers to questions 
showed that they had made good use of their 
time. - 

An interesting point which emerged from the 
discussion was that all the boys were convinced, 
without any prompting, that a draughtsman must 
have a considerable amount of practical know- 
ledge, a fact which they had not realised before. 
One or two had had an idea that they would 
like to work on the drawing board, and said that 
they now realised the necessity for extensive 
practical training, which they would be willing 
to undergo. One boy was surprised to find that 
an engineering works could be so clean; he had 
always supposed that such places were dirty, 
and now that he had seen one would not mind 
working there. Another had an ambition to 
go abroad and said that from what he had seen 
he thought that there were opportunities for 
overseas travel in the engineering industry. 
He had never realised that engineering and 
travel could go together and had revised his 
views of the industry as a result of his experience 
at the course. All but four of the 29 boys who 
attended the courses thought that they would 
like to take up engineering. One, however, 
was quite definite in expressing an opposite 
view. He had thought that the industry would 
not appeal to him, and had attended the course 
to find out if his impressions were correct. 
Now he was sure, and would definitely take up 
other work when he left school. 

In summing up the work done in the two weeks 
Mr. A. J. Nicholas said that the company 
were pleased with the results. Planning and 
running the courses had involved a considerable 
amount of work, which they felt had been entirely 
justified. The boys would leave the works with 
a much better idea of what engineering meant, 
and what opportunities it offered, and as they 
still had a further year to spend at school they 
would have plenty of time to think about it. 
He had been particularly pleased to hear 
so many frank opinions, and to find that the 
boys themselves thought the courses worth-while. 
In the case of the boys who did not like what 
they saw, and had decided to seek careers outside 
the industry, the courses had also served a useful 
purpose. They had eliminated the possibility 
of misfits, who would be happier and more 
successful in other spheres, 
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MELTING PLANT FOR 
TITANIUM 


Output : 350 Ingot-tons per Annum 


In order to meet increasing demands for titanium 
and its alloys and to make these materials more 
readily available for general industry, William 
Jessop and Sons, Limited, of Sheffield, are to 
begin melting the metal on a production basis 
early in 1956. For the past 12 years the firm 
have developed plant and apparatus for the 
working and inspection of gas-turbine com- 
ponents, and in 1950 they had begun work on 
titanium. In recent years, a variety of air- 
compressor discs of up to 24 in. in diameter, 
rings of up to 15 in. in diameter, and aircraft 
take-off hooks have been forged from large 
billets of titanium weighing as much as 2 tons, 
melted in the United States. 

While these large-scale forging operations 
were proceeding, investigations were begun on 
the development of titanium alloys. An experi- 
mental tungsten-electrode furnace was built 
which was capable of producing a 3 lb. ingot 
24 in. in diameter, but it was soon felt that a 
larger furnace of improved design was required. 
Accordingly, a pilot plant capable of melting 
6-in. diameter ingots up to 40 lb. in weight 
has been built and this enables development 
work to proceed in improving the creep strength 
of titanium alloys. 

Assured now of the necessary knowledge 
for the production, in quantity, of high-quality 
titanium alloys, Messrs. Jessop are constructing 
a new production melting plant which is due to 
be completed by the end of the present year. 
Among other features, provision has been made 
for the double melting of the charge in vacuo 
to ensure freedom from segregation, sound ingots 
and low hydrogen content. Ingots of up to 300 
lb. will be produced in sizes of 12 in. in diameter 
and of from 300 lb. to 2,000 lb. in weight in 
sizes of 20 in., in diameter. These ingot sizes, 
it is pointed out, will enable all the range of 
wrought products envisaged to be processed 
under excellent conditions. The initial output 
of the plant will be approximately 350 tons of 
ingots per annum, but provision has been made 
for its capacity to be extended. 


FIVE ALLOY RANGES 


Within the two main titanium-alloy categories, 
namely, « and « + 8, the firm will manufacture 
various grades under the trade name of “* Hylite,”’ 
which will be produced in five ranges, Hylite 10, 
20, 30, 40 and 50. The first two consist of « 
and the last three of « + 8. Hylite 10 is com- 
mercially pure titanium having a maximum 
Brinell hardness of 150. This material is 
recommended where maximum ‘“ formability ” 
and weldability are desired and mechanical 
strength is not critical. For applications involv- 
ing corrosion resistance, this alloy would also be 
suitable. Hylite 20 is a 5 per cent. aluminium 
2:5 per cent. tin alloy and is intended for appli- 
cations for which Hylite 10 has inadequate 
strength. Hylite 30 is a 2 per cent. manganese, 
2 per cent. aluminium alloy intended to be the 
“mild steel” of titanium metallurgy. It re- 
places the older commercially pure titanium con- 
taining intentional or unavoidable large additions 
of oxygen and nitrogen. Hylite 40 is a 4 per 
cent. manganese, 4 per cent. aluminium alloy 
suitable for many applications as an air-compres- 
sor disc or blade material. Hylite 50 is a com- 
plex aluminium alloy which has been developed 
as a compressor-disc or blade material and would 
be recommended for the highest duty where 
Hylite 40 has inadequate strength. 

The above series of titanium alloys will be 
available as hand forgings, drop stampings, 
rolled or hammered bar and as ingots or billets 
for forging. It is anticipated that there will be a 
demand for sheet, strip, wire and tubing and 
plans are made for supplying the new materials 
in these forms. Satisfactory techniques have 
also been worked out for the welding, machining, 
grinding and cold-working of the alloys. 
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Letters to the Editor 


FLUID SEAL FOR RECIPROCATING 
SHAFTS 


Validity of Performance Figures 


Sir, I read with profound interest the article 
on the ‘“ Hallprene” patent fluid seal which 
appeared in your issue of June 17 (page 769, 
vol. 179), but must admit to some surprise when 
studying the paragraphs headed “ Tests and 
Performance Figures.” 

The manufacturers assert that at 100 lb. per 
square inch, the friction due to one seal absorbs 
7 lb. per square inch of that available power. 
As no reference is made to the ram size, the 
implication is that at this particular pressure 
7 per cent. of the ram’s load is sacrified in friction, 
irrespective of the ram diameters involved. 
Similarly, it is suggested that at 1,000 lb. per 
square inch, 2-3 per cent. of available power will 
be dissipated and again it seems to be assumed 
that this is quite independent of size. 

Yet is it not logical to suppose that, as a ram’s 
output for a particular applied pressure is 
nominally proportional to its cross-sectional 
area and the contact area between packing and 
ram is proportional to its diameter, the per- 
centage of available power lost to friction cannot 
remain constant, but must vary inversely with 
the ram diameter ? 

I should very much appreciate some clarifica- 
tion of the statement made in the article. At the 
same time, I should welcome confirmation that 
factors such as ram velocity, viscosity of the 
pressure medium and surface finish of the 
ram (which I had always believed to exert a major 
influence upon packing friction) can, in fact, be 
ignored in quoting figures which are intended to 
be of help to designers. 

Yours truly, 
R. N. JOHNSON. 
Old Woking. 
August 23, 1955. 


. & 


SCIENCE FICTION 
Works of a Pioneer Writer 


Sir, I was pleased to see Kurd Lasswitz’s 
stations in outer space mentioned in your 
leader on August 19—those stations erected and 
kept by his “* Martians ”’ precisely on the earth’s 
axis above the poles because ‘* you don’t board a 
train where it moves but where it is stationary.” 

I would be happy if more of this poet’s visions 
of future developments could be made available 
for British engineers to read and to enjoy, be it 
for fun or for their inspiration. They would 
undoubtedly be delighted by his “ teletuition ” 
school, by his “* brainoscope * (some perfected 
type of encephalograph), and by scores of other 
anticipations (Kurd Lasswitz died in May, 1910). 
But, alas, the various publishers I tried hard to 
interest in English editions of Kurd Lasswitz’s 
scientifically sound fiction stories were not 
convinced that his works might find sufficient 
sales in the English-speaking world (for which 
I happen to be the sole agent of his surviving 
son and heir). 

Yours faithfully, 
A. LASSALLY. 

Richmond. 
August 29, 1955. 


x * * 


LIVERPOOL JOURNAL 


The Liverpool Engineering Society, Incorporated, 
9 The Temple, 24 Dale-street, Liverpool, 2, 
announces that the description of its monthly 
publication has been changed from Bulletin to 
Journal. Commencing with the August 1955 
issue, volume I, number 1, (new series), the full 
title will be The Journal of the Liverpool Engineer- 
ing Society, Inc. As in the past, the Journal 
= be published each month, except June and 
uly. 


Obituary 


MR. HERBERT WALDER 
The Design of Pneumatic Grain Elevators 


We note with regret the death of Mr. Herbert 
Walder which occurred suddenly, on August 20, 
at his home in Levenshulme, Manchester. Mr. 
Walder, who was 65 years of age, was a senior 
technical executive officer of Simon Handling 
Engineers, Limited, Cheadle Heath, Stockport, 
Cheshire, and for over 40 years had been engaged 
on the design and execution of pneumatic 
handling plants for grain and similar products. 
He started work at the age of 14 with the London 
Grain Elevator Company, which was absorbed 
in 1908, by the Port of London Authority. 
Coming to the notice of the chief engineer of 
the Authority as a keen and able young man, he 
was trained as a specialist in floating pneumatic 
grain elevators, at the same time attending 
evening courses in engineering subjects. 

Mr. Walder went to Simon Handling Engineers 
Limited, in 1913, to design the floating grain 
elevators, Turbo I and Turbo II, which are still 
in constant use by the Port of London Authority. 
During the war of 1914-1918, he designed 
eight floating plants for the British and French 
Governments and, between the wars, he designed 
and installed pneumatic grain elevators at many 
ports both at home and abroad. In 1924, Mr. 
Walder was made chief engineer of the pneu- 
matic-handling section of his firm. During the 
war of 1939-1945, he worked untiringly on the 
repair of bomb-damaged installations and 
thereby contributed materially to the mainten- 
ance of this country’s food supplies. 

Since the war Mr. Walder had continued 
to work on all his company’s major pneumatic 
handling contracts and, at the time of his death, 
had nearly completed the largest contract of his 
career, the supply of eight floating elevators to 
the Ministry of Transport. 


x k * 


BRIGADIER-GENERAL R. F. LEGGE, 
C.B.E., D.S.O. 


Electricity Supply 


Brigadier-General R. F. Legge, whose death we 
regret to record occurred on Wednesday, 
August 24, in France as the result of a motor 
accident, at the age of 81, was for many years con- 
nected with the managerial side of the electricity 
supply industry. 

Reginald Francis Legge was born on September 
22, 1873, and was educated at St. Paul’s School 
and at Sandhurst. He received his first com- 
mission in the Prince of Wales Leinster Regiment 
and served in Nigeria, West and South Africa 
as well as in France during the 1914-18 war. 
He was awarded the Distinguished Service Order 
in 1917 and was appointed a Commander of 
the Order of the British Empire two years later. 

After his retirement from the Army in 1920, 
Legge was for some time President of the Repara- 
tions Commission in Wiesbaden. He began his 
connection with the electricity supply industry 
by being appointed Treasury Director of the 
North Wales Power Company and the Elec- 
tricity Distribution Company of North Wales 
when, under the Trades Facilities Act, a loan was 
made for the development of hydro-electrical 
power in that part of the country. In 1929, he 
became director and general manager of the 
British Power and Light Corporation (1929) 
Limited, which controlled the North Wales 
Power Company and six distribution companies 
in different parts of the country. This position 
he relinquished on the nationalisation of the 
electricity supply industry in 1947. He was also 
a director of a number of engineering concerns, 
including the Pitter Gauge and Precision Tool 
Company, Limited; Variform Engineering Limit- 
ed; Britannic Cable and Construction Company 
Limited; and. Radio and Television Trust, 
Limited. 

General Legge was elected a Companion of 
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the Institution of Electrical Engineers in 132 
and served on the Council from 1934 to 1°37, 
He had also been President of the Incorpors ‘ed 
Association of Electric Power Companies; a 
member of Council of the British Electr cal 
Development Association; and a member of 
North Wales and South Cheshire Joint €'ec- 
tricity Authority. He was for a number of years 
editor of Helios, a quarterly founded to pron ote 
electrical development. He was also the ho:der 
of a number of foreign decorations. 


x k * 


MR. H. L. KIRKE, C.B.E. 
Growth of Radio Engineering 


We also regret to record the death of Mr. 
H. L. Kirke, which occurred in London on 
Thursday, August 25, at the age of sixty. He 
had played a leading part in research connected 
with sound broadcasting and was responsible 
for many technical improvements in this branch 
of communication. 

Harold Lister Kirke was born on January 7, 
1895, and before entering on his technical career 
served with the Royal Fusiliers, with the Signals 
Branch of the Royal Engineers and with the 
Royal Corps of Signals during the 1914-18 war. 
On the conclusion of hostilities he joined Mar- 
coni’s Wireless Telegraph Company and was 
engaged with them in connection with the design 
of radio transmitters and receivers. He was 
also one of the pioneers who assisted with the 
broadcasts from Writtle. 

In 1924 he joined the British Broadcasting 
Corporation as assistant development engineer, 
his duties consisting of the design and erection 
of relay stations and simultaneous broadcasting 
equipment. A year later he became head of the 
Research Department where, besides being 
responsible for the design of broadcast trans- 
mitters, he did a great deal of useful work on the 
development of aerials and microphones and 
on the synchronising of transmitters on a com- 
mon wavelength. He also devoted considerable 
attention to the subjects of studio acoustics and 
sound recording equipment, and generally super- 
vised the technical work of the Corporation 
under the chief engineer. In 1950 he was 
appointed assistant chief engineer of the British 
Broadcasting Corporation, a position he held 
until his retirement due to ill health three 
years ago. 

Mr. Kirke was appointed a Commander of 
the Order of the British Empire in 1947. He was 
elected an Associate Member of the Institution 
of Electrical Engineers in 1935 and was trans- 
ferred to the class of Member in 1939. He was 
Chairman of the Radio Section in 1944-45 and 
served on the Council from 1947 to 1950. 


x *k * 


We regret also to record the deaths of: 


HENRY GLOVER FAULL, on August 22, at the age of 
68. Mr. Faull was a local director of Thos. W. 
Ward Ltd., Albion Works, Sheffield. He entered 
the firm as an office boy in 1902, and after gaining 
experience was transferred to London and became 
manager of the firm’s branch in Silvertown, E.15, in 
1925. He was appointed a local director of the 
company in 1938, and remained in the London office 
until his retirement on June 30 of the present year. 


WILLIAM Town, at Halifax, on August 20, at the 
age of 73. In 1903, Mr. Town was co-founder, 
with his father, of Fredk. Town and Sons Ltd., 
drilling-machine makers, Gibbet-street, Halifax. 
Mr. William Town served as President of the Halifax 
and District Engineering Employers Association in 
1936 and 1937. 

ALEXANDER AITKEN, M.I.Mar.E., in the Sur- 
biton General Hospital, on August 20, at the age 
of 57. Mr. Aitken was chief engineer superintendent 
of the British Tanker Co. Ltd., the shipping organisa- 
tion of the British Petroleum Group. After appren- 
ticeship with W. McKinnon & Co. Ltd., Aberdeen, 
he joined the British Tanker Co. as a junior engineer 
in March 1921. He was appointed chief engineer in 
1930, engineer superintendent in 1938, and succeeded 
the late Mr. H. S. Humphreys as chief engincer 
superintendent in September, 1952. 
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CONTRACTS 


Electrical Equipment. A contract for electrical plant 
at Juja Road substation, Kenya, has been awarded 
to the BritisH THOMSON-HousToN Co., LTD., 
Rugby. The substation has been specially designed 
in conjunction with the B.T.H. hydro-electric 
plant for Owen Falls generating station of the 
Uganda Electricity Board and will transmit 
40° MW of power to the Nairobi area of Kenya. 
The distance from Owen Falls to Nairobi is 330 
miles and the power will be carried by the Uganda 
Electricity Board’s 132-kV system to Tororo and 
thence by the Kenya Power Company’s twin- 
circuit 132-kV transmission line to Nairobi. 

BALFOUR, BEATTY AND Co. Ltp. are designing 
the receiving station at Juja Road and the order 
placed with the British Thomson-Houston Com- 
pany comprises the 132-kV and 66-kV oil circuit- 
breakers with their associated control and protective 
equipment, synchronous condensers, power trans- 
formers and auxiliary switchgear. 


Rectifiers. A further contract for pumpless steel-tank 
rectifiers for the expansion of the electrified 
sections of the Netherlands Railways has been placed 
with the GENERAL ELectric Co. LtTp., Magnet 
House, Kingsway, London, W.C.2. The order 
covers nine 1,224-kW, 1,500-volt, twin-cylinder 
units fitted with electronic-arc suppression equip- 
ment and brings the total quantity of rectifiers 
supplied to, and on order for, this administration 
in the post-war period to 100 cylinders, with a 
combined rating of 60,000 kW. 

Oil Tankers. An order for two new tankers, each of 
36,000 tons deadweight capacity, has been placed 
by the Esso Petroleum Co. Ltd., with VICKERS- 
ARMSTRONGS (SHIPBUILDERS) LtTpD., Naval Yard, 
Walker-on-Tyne. The propelling machinery will 
be constructed by VICKERS-ARMSTRONGS (ENGI- 
NEERS) LtTp., Barrow-in-Furness. The vessels 
will have a length between perpendiculars of 660 ft., 
a moulded breadth of 90 ft., a moulded depth, 
to the upper deck, of 47 ft., and a moulded draught 
of 35 ft. 4 in. Vickers-Armstrongs have already 
completed four large tankers for the Esso Company 
since the war, namely, the S.Ss. Esso Westminster, 
Esso Canterbury, Esso York and Esso Exeter. 


Steel-Cored Aluminium Conductor. An extension of 
their previous order from the British Columbia 
Electric Railway Co. Ltd., for the supply of Drake 
steel-cored aluminium conductor has been received 
by the ALUMINIUM WIRE AND CABLE Co. LTD., 
30 Charles II-street, St. James’s-square, London, 
S.W.1. A further 700,000 Ib. will be delivered in 
Vancouver by February, 1956. 

Diesel-Electric Steelworks Locomotives. A further 
order from the Steel Co. of Wales Ltd., for three 
660-h.p.. Bo-Bo Diesel-electric locomotives has 
been received by BRUSH BAGNALL TRACTION, 
Ltp., Loughborough. These locomotives are 
similar to three at present being supplied to the 
Steel Co. of Wales, by Brush Bagnall Traction, 
except that the output of the Mirrlees Diesel engine 
is to be increased by the fitting of a turbo-charger 
and the locomotive will be increased to 90 tons in 
weight, compared with the 70 tons of the type now 
being supplied. The traction motors, control 
gear, and main generators will be made by the 
BRUSH ELECTRICAL ENGINEERING Co. LTp., 
Loughborough, and the six-cylinder, supercharged 
Diesel engines by MIRRLEES, BICKERTON AND 
Day, Ltp., Stockport. The locomotives will be 
erected in the locomotive shop of Brush Bagnall 
Traction Ltd.; the mechanical parts will be made 
by W. G. BAGNALL, LtD., Stafford. 

Main-Line Diesel-Electric and Electric Locomotives. 
An order for the Malayan Railways covering 
20 main-line 1,500-h.p. Diesel-electric locomotives 
has been received by the ENGLISH ELECTRIC 
Company Ltp., Marconi House, Strand, London, 
W.C.2, through the Crown Agents. The value of 
the contract is approximately £1} million. The 
locomotives will haul express trains, up to 450 tons 
In weight, on the Singapore-Kuala Lumpur- 
Prai line. The locomotives each weigh 96 tons, 
are of the Co-Co type and embody the firm’s 
12 SVT Diesel engine, which is rated at 1,500 h.p., 
at 850 r.p.m. 

Further information is now available on an 
order which the company received earlier this year 
from the Indian Railway Board. This contract 
Covers twelve 3,000-volt, 3,120-h.p. direct-current 
electric locomotives of the Co-Co type, each 
W:ighing 111 tons; the total value being approxi- 
m.tely £800,000. The locomotives are generally 
Sinilar to the seven 3,600-h.p., 1,500-volt English 
E -ctric locomotives which went into service earlier 
ths year on the Central Railway, operating from 
Bombay. The twelve additional locomotives will 
0} crate on the Howrah-Burdwan section of the 


Eastern Railway, Calcutta area, where the Indian 
Railway Board have planned an extensive 3,000- 
volt electrification scheme. 


Television Studio Equipment. A large order for 
television-studio equipment has been placed with 
MARCONI’S WIRELESS TELEGRAPH Co. LTD., 
Chelmsford, Essex, by Granada T.V. Network Ltd., 
the Monday-to-Friday programme contractors 
for the Manchester area. The contract was placed 
through the Granada T.V. agents, KINEMATO- 
GRAPH EQUIPMENT LTD. The equipment to be 
supplied includes five Mark III television cameras 
with 44 in. image Orthicon pick-up tubes, vision 
and sound equipment for a central control room, 
tele-cine auxiliary equipment and vision-mixing 
equipment. 

xk k * 


PERSONAL 


Sir HAROLD HartTLey, K.C.V.O., C.B.E., F.R.S., 
President of the World Power Conference since 
1950, has been appointed chairman of the newly- 
constituted O.E.E.C. Commission for Energy. 
Further information respecting the Commission is 
contained on page 318. 

The Ministry of Supply announce that Mr. J. E. P. 
DUNNING, M.A., A.M.I.Mech.E., A.F.R.Ae.S., has 
been promoted to the post of deputy chief scientific 
officer and appointed director of engine research and 
development II; Mr. R. O. FREEMAN, M.Sc.(Eng.), 
A.M.I.Mech.E., has been promoted to the position 
of director (engineer) and appointed director of 
guided-weapons production; and Mr. R. J. Legs, 
M.A., B.Sc., has been promoted to the position of 
deputy chief scientific officer and appointed director 
of scientific research, guided weapons. 

Mr. R. Swirt, M.I.P.E., has been appointed 
managing director of Gent and Co. Ltd., Faraday 
Works, Leicester, in succession to the late Mr. 
H. KELVIN PARSONS. 


Mr. WALTER GRAINGER, M.lInst.F., and Mr. 
JOHN Mayer, B.Sc., A.M.I.Mech.E., have been 
appointed joint managing directors of International 
Combustion (Holdings) Ltd., London, W.C.1, as 
from August 22. They have both been with Inter- 
national Combustion Ltd., for upwards of 30 years. 


Mr. FRANK SPENCER, who has been a director 
of Opperman Gears Ltd., Newbury, Berkshire, for 
many years, and who is at present managing director 
of the Hotpoint Electric Appliance Co. Ltd., part 
of Associated Electrical Industries Ltd., will shortly 
be vacating the appointment of managing director 
of the Hotpoint Co., although remaining on its 
board in a consultative capacity. He will become 
an executive director of Opperman Gears Ltd., 
and be concerned particularly with the future develop- 
ment and widening of that company’s activities. 

Mr. A. WHITFIELD, production manager, Widnes 
Foundry and Engineering Co. Ltd., and Mr. H. L. 
SANDERS, chief draughtsman and designer of the 
company, have been elected to the board of directors. 
Mr. Whitfield has been with the company for 17 
years and Mr. Sanders for 18 years. 

British Railways, London Midland Region, 
announce the following staff appointments: Mr. 
R. W. BAILey, to be assistant to the general manager 
(productivity and work study); Mr. J. S. S. Davis 
to be assistant signal engineer, Euston; Mr. J. R. 
SAMPSON, to be district operating superintendent, 
Preston; Mr. A. E. FAIRHEAD, to be district motive- 
power superintendent, Chester; and Mr. K 
MartTIN, to be district engineer, Derby North. 

Mr. A. E. S. Gourtay, A.M.I.Mech.E., 
M.I.Mar.E., who has been, for the past 16 years, a 
director and general manager of Clews Petersen 
Ltd., one of the southern companies of the Sheep- 
bridge Engineering Group, has been appointed 
technical sales representative to the Sheepbridge 
group of companies, in Scotland. He will operate 
from 46 MHazelwood-avenue, Newton Mearns, 
Renfrewshire. (Telephone: Newton Mearns 3267.) 


Mr. C. M. NessitT, sales director of Dorman and 
Smith Ltd., and D. S. Plugs Ltd., has retired from 
both companies, as from August 31. Mr. D. 
KINNELL, the present export manager, has been 
appointed to succeed him as sales manager to both 
companies, 

Mr. C. G. Marks has been appointed general 
manager to the British Central Electrical Co., Ltd., 
6 and 8 Rosebery-avenue, London, E.C.1, in addition 
to his duties as company secretary. 

Mr. D. W. MANSELL, at present vice-president of 
Brush Aboe Inc., New York, is to become sales 
manager of the National Gas and Oil Engine Co. 
Ltd., Ashton-under-Lyne, and director of National 
Oil Engines (Export), Ltd., in September. Mr. 
F. D. LANGLEY, a director of National Oil Engines 
(Export), Ltd., is to become the firm’s London 
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manager. .Mr. A. A. KING, at present engine-sales 
representative of the Brush Group, Ltd., in the Far 
East, is to take over Mr. Mansell’s duties as vice- 
president of Brush Aboe. Inc., New York. Mr. 
D. MUIRHEAD, at present personal assistant to 
Mr. M. C. CLEAR, the Group sales director, assumes 
Mr. King’s responsibilities in the Far East. 


ee & 


COMMERCIAL 


The KANIGEN process of chemical nickel plating 
will be available in the United Kingdom in 1956. 
ALBRIGHT AND WILSON LtD., 49 Park-lane, London, 
W.1, have signed an agreement with the GENERAL 
AMERICAN TRANSPORTATION CORPORATION, which 
developed the Kanigen process, whereby they become 
sole licensees for the United Kingdom, Eire and 
Denmark. 

GEORGE ELLISON Ltp. and TuFNOL LTD., Perry 
Barr, Birmingham, 22B, announce that, in future, 
the sales and engineering service for Ellison electrical 
switchgear and “* Tufnol,”’ in Canada, will be handled 
by the ELectric CONSTRUCTION Co, OF CANADA, 
Ltp., 1947 Avenue-road, Toronto 12. The President 
and managing director of the Electric Construction 
Co. of Canada is Mr. H. Coppinc, M.I.E.E., who 
has been associated with Ellisons’ for 25 years. 


Five main product groups occupy the attention of 
the Power-GaAs CORPORATION LTD., Stockton-on- 
Tees, and in order to give better service and to 
increase efficiency, five specialised divisions have been 
established. These are the Works Division, at the 
head of which is Mr. T. K. HArGrREAveEs, D.S.O., 
M.A., director; the GENERAL CONTRACTS DIVISION, 
under Mr. C, INGMAN, divisional director; the 
Gas-PLANT Drvision, under Mr. T. H. RILEy, 
divisional director; the CHEMICAL-PLANT DIVISION, 
under Mr, P. M. K. EMBLING, divisional manager; 
and the BLastT-FURNACE Division, under Mr. D. R. 
Brown, B.A.(Eng.), divisional manager. Each 
division will concentrate its attention on the selling 
and production of specialities, and on the further 
development of its particular field of activities. 


An agreement has been entered into by the BRUSH 
Group, Ltp., of the United Kingdom, and ELEcTRIC 
CONTROL AND ENGINEERING, Ltp., of Sydney, 
Australia, by which Brush high-voltage switchgear 
will be assembled and sold in Australia by Electric 
Control and Engineering Ltd. 

THE LOCKHEED HYDRAULIC BRAKE Co. LTD., and 
BorG AND BECK Co. Ltp., Tachbrook-road, Leaming- 
ton Spa, have granted manufacturing and selling 
licences to AUTOMOBILE PRODUCTS OF INDIA LTD., 
Bhandup, Bombay. The marketing of the replace- 
ment spare parts for Lockheed hydraulic brakes will 
continue to be handled by Scotr AND PICKSTOCK 
Ltp., and spare parts for Borg and Beck clutches 
will be distributed by GEoRGE VINT & BHALLA 
(INp1A) Ltp. 

The Northern Ireland Minister of Commerce 
announces the completion of negotiations with the 
British Ceca Co. Ltp., 175 Piccadilly, London, 
W.1, for the establishment of a new industry on the 
outskirts of Londonderry for the manufacture of 
activated carbon, using peat as a raw material. A 
new company, Ceca (N.I.) Ltp. has been formed to 
Operate the venture, with the participation of 
CHARLES TENNENT (N.I.) Ltp. Preparatory work 
has commenced and production is scheduled to 
begin in 1956. The establishment of new industries 
in Northern Ireland was the subject of comment in 
Weekly Survey last week, on page 259. 


Taco. Ltp., a company formed in 1954 by Mr. 
C. J. WRIGHT, and comprising technical advisers and 
consultants specialising in oil-refinery design, layout 
and development, has been appointed by the Govern- 
ment of Iraq to advise on that country’s refinery 
development programme. 

Tuos. W. Warp Ltp., Albion Works, Sheffield, 
have acquired the controlling interest in the share 
capital of ALEXANDER METAL Co. Ltp., Broad-lanes, 
Bilston, Staffordshire. Mr. Frep. BAUGH and Mr. 
STANLEY EDGE are retaining their interest in the 
company and, with Mr. J. H. HoLper, are remaining 
on the board of directors. Mr. H. W. SECKER, 
O.B.E., Mr. E. G. Mort, and Mr. H. H. Mumsy, 
of Thos. W. Ward have been appointed directors of 
the company. Mr. H. W. Secker, who is the chairman 
of Thos. W. Ward, has also been elected chairman of 
Alexander Metal Co. 

Henry Pers & Co., Ltp., 32-38 Osnaburgh- 
street, London, N.W.1, and INDUSTRIE-WERKE 
KARLSRUHE A.G., Karlsruhe, as owners of the original 
Pels concern, have signed a very long-term agreement 
under which all Pels machines and equipment, 
whether manufactured in Great Britain or Western 
Germany, are handled by the two firms, or their 
respective agents throughout the world. 
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NATIONAL RADIO SHOW 
IMPACT OF SPONSORED TELEVISION 


The twenty-second National Radio and Tele- 
vision Exhibition was opened by the Postmaster- 
General (the Rt. Hon. Charles Hill, M.P.) at 
Earls Court, London, S.W.5, on Friday, August 26 
(two days late owing to a labour dispute) and 
will remain open until tomorrow, Saturday, 
September 3. Some 120 firms and organisations 
are exhibiting and the show itself coincides with 
three major developments in viewing and listen- 
ing: commercial television, very high frequency 
sound broadcasting and high-fidelity sound 
reproduction. Although the emphasis of the 
exhibition is naturally on the domestic field 
there is some indication of the part that elec- 
tronics—to use the term in the widest sense—is 
likely to play in industry, not only in communica- 
tion but in a variety of other applications. 


TWO-PURPOSE TELEVISION 


As is not surprising, television equipment 
occupies a leading place; and much of it has 
been designed so that it is capable of receiving 
the programmes both of the British Broadcasting 
Corporation and the Independent Television 
Authority. This has necessitated the design 
both of new valves and circuiting. It is also 
possible on these “ two-band”’ sets to tune in 
to 13 different frequency channels, to obtain 
improved amplification and to enjoy the advan- 
tages of automatic gain control in both picture 
and sound. The latter is, of course, necessary 
in order to compensate for differences in signal 
strength between stations and to save frequent 
re-adjustment of the contrast and brilliance. 
More sets than hitherto are equipped with the 
flywheel-type of picture synchronising to coun- 
teract the effects of fading and interference on 
the steadiness and clarity of the picture. In 
addition, astigmatism over the whole screen has 
been reduced as the result of using either magnetic 
or electrostatic focusing devices. Most of the 
cathode-ray tubes, too, are of the tetrode type 
with an ion trap to increase their life and have 
aluminised screens to improve both the brilliance 
and contrast. Brightness control is facilitated 
by the suppression of frame fly-back lines. 
Generally speaking the size of the screens has 
been increased, those measuring 17 in. being in 
the majority although there are a number of 
sets with 2l-in. rectangular screens. This 
advance is probably due to the development of 
methods of wide-angle scanning thus reducing 
the back-to-front dimensions of the equipment. 
In all, nearly 150 television receivers of various 
types are on view. Only four firms are exhibit- 
ing projection screens, the largest measuring 
6 ft. by 44 ft. At the other end of the scale is a 
portable set suitable for mains or battery opera- 
tion which is being exhibited by E. K. Cole, 
Limited, Southend-on-Sea. It has a self-con- 
tained telescopic aerial and gives a 9 in. picture. 


NEW INTEREST IN SOUND RADIO 


The introduction of frequency modulation has 
had a considerable influence on both the design 
and performance of sound receivers. As far as 
the listener is concerned the use of this system 
leads to the reduction of both interference and 
fading, while, owing to the fact that it is possible 
to reproduce frequencies up to 10,000 cycles 
per sec., programmes are heard with a clarity that 
is almost stereophonic. Broadly, the new very 
high frequency sets fall into two categories: those 
intended to produce programmes of rather 
better than ordinary quality and without inter- 
ference; and those designed to take advantage 
of the wider musical range. To fulfil the latter 
conditions special loud speakers have been 
designed and are sometimes installed in multiple 
in order that the extra high frequencies will spread 
through the room. It is rather surprising to 
find that adaptors for converting existing sets to 
frequency modulation are not numerous. This 
may indicate a doubt whether the demand 


warrants the production of such devices on any 
large scale. 
TAPE RECORDING 

The use of tape recording for high-fidelity 
sound reproduction continues to gain ground. 
The Gramophone Company, Hayes, Middlesex, 
for instance, are showing tape records with twin 
tracks, which enable a stereophonic effect to be 
obtained. A number of tape recorder-repro- 
ducers are being shown—one made by Simon 
Sound Service, Limited, 48 George-street, Lon- 
don, W.1, has a frequency response of 25 to 
12,000 cycles. Another, exhibited by Rudman 
Darlington (Electronics), Limited, Wednesfield, 
Staffordshire, has a four-stage transistor-ampli- 
fier on the play-back to eliminate mains hum. 
Collaro, Limited, By-Pass-road, Barking, are 
showing a tape transcriptor, which is equipped 
with four heads on two levels. This enables 
either the top or bottom tracks of the tape to be 
recorded or played back without turning the 
reels over. The same firm are exhibiting a 
pick-up with a range from 20 to 20,000 cycles. 

The General Electric Company, Limited, 
Kingsway, London, W.C.2, are demonstrating a 
3-D stereophonic sound system in which multi- 
track tape records are used to drive amplifying 
equipment. This equipment in turn feeds bat- 
teries of loud speakers arranged round the walls 
and in the ceiling, the outputs of which blend 
to reproduce both the strength and the direction 
of the original sounds. The system embodies 
new high-quality amplifying devices and metal- 
cone loud speakers. The recordings used for 
demonstration purposes were made as multi- 
channel tapes in every-day surroundings. 


AERIAL DESIGN 
Many new types of aerials (for use both indoors 
and out-of-doors) and accessories have been 
designed to deal with problems introduced 
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by very high frequency and Band III recep ‘ion 
and are being shown. Many of these are ery 
compact. Attachments to existing aerials are 
also being exhibited, as are matching units w ich 
allow separate aerials for the two bands tc be 
connected to one down-lead without mvtual 
interference. Filters have been developed for 
connection into the aerial lead so as to reject 
interference from diathermic equipment or radio 
transmission. Signal reception has been im- 
proved by the greater use of cellular polytiiene 
insulation for coaxial. down-leads. 

Among the parts of sets which are not visible 
to the ordinary listener or viewer mention may 
be made of the increasing use of printed-circuit 
technique in which the connections are attached 
to a flat insulating laminate. In this way it is 
possible to save both materials and costs of 
assembly and to eliminate soidering. Related 
developments are the reduction in the size of the 
components, the more widespread employment of 
the crystal diode in television receivers and the 
improvement of moving-coil loud speakers, all 
of which make for more faithful reproduction 
and greater efficiency in operation. 


DEMONSTRATION THEATRE 


Among the other features of the exhibition 
worthy of notice is a demonstration theatre, 
which has been arranged by the British Broad- 
casting Corporation to demonstrate the way in 
which very high frequency radio can be used to 
overcome interference problems. A side-by-side 
comparison of different types of receiver is 
possible in “‘ Television Avenue ” and there are 
two other large studios in which television 
broadcast programmes can be viewed. 

The application of electronics to purposes 
other than broadcasting is well brought out in 
the display that has been arranged by the 
Ministry of Transport and Civil Aviation in 
collaboration with the Radio Industry Council. 
This comprises radar and instrument landing 
equipment, such as is used to control the air- 
craft approaching London Airport, and visitors 
were able to hear recordings of controller to 
pilot radio telephony. 


THE EARTH AND THE SUN 
U.K. Contribution to International Geophysical Year 


The programme of the International Geo- 
physical year is a world-wide large scale scientific 
study of the earth and its relation to the sun, the 
activitity of which governs the natural physical 
forces acting on the earth. The period of study 
July, 1957 to December, 1958, is a time when 
sunspots and other activities on the sun are 
expected to be at a maximum. The Royal 
Society is co-ordinating the United Kingdom 
programme, which includes contributions from 
more than 40 research stations in the United 
Kingdom, over 30 stations in the colonies 
and seven research vessels at sea. 

Observations will be made at regular intervals 
according to a calendar of ‘* regular world days,” 
and a world-wide system will alert all observing 
stations when a major geophysical disturbance is 
expected. Meteorology is one of the particular 
concerns of the year, and the Air Ministry is 
proposing to launch balloons from 21 stations 
at various stations on land and sea, which will 
carry radio transmitters to send information back 
to earth about temperature, humidity, and 
barometric pressure. The mechanism connect- 
ing the sun’s radiation and the earth’s magnetism 
will be another subject of investigation and 
stations at Lerwick, Eskdalemuir, Hartland, 
Abinger, the Falkland Islands Dependencies and 
on the Antarctic land mass will contribute to 
this. Teams of observers will also record the 
appearances of the aurore borealis and australis. 

A programme of observations on the electri- 
fied layers of the atmosphere, the ionosphere, 
has been prepared, and the United Kingdom 
contribution to this will be from six stations in 
the U.K. and five overseas. Other projects 
are a continuous patrol of the sun’s activities, 


observation of the incidence and nature of 
cosmic rays, short and long period changes 
in sea level and of the general circulation of 
water in the oceans, and a study of glaciers. 
U.K. and Commonwealth stations will help in 
these projects. 

The outstanding feature of the International 
Geophysical Year is the concentration on 
Antarctica. The main objects of study there will 
be: atmospheric flow over the coldest land mass 
in the world, the oceanic currents flowing from 
it, geomagnetic and ionospheric characteristics 
there, and the determination of gravity and of 
earth tremors. The United Kingdom will 
contribute through the stations on the Falkland 
Island Dependencies and by setting up a new 
station near Vahsel Bay on the Weddell Sea. 
The ship taking the advance party to prepare this 
station is expected to sail from Southampton 
this November. The trans-antarctic journey 
under the leadership of Dr. Vivian Fuchs to the 
Vahsel Bay area will be of very great assistance; 
although the two enterprises are being separately 
organised they will be closely associated in 
the field, Dr. Fuchs’ scientific programme 
being intimately related to the subsequent 
International Geophysical Year programme 
proposed for the Royal Society station. 

Direct observation of the upper atmosphere 
by rockets equipped for sending messages to the 
earth by radio is a new technique which can 
contribute greatly to the International Geophysi- 
cal Year. It is hoped that the recently announced 
rocket programme under the auspices of the 
Royal Society and the Ministry of Supply may 
have developed sufficiently for U.K. rocket 
firings to take place during the year. 
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BOOKS RECEIVED 


Som of the books noticed here are selected for 
extei led review in ENGINEERING. 


Water Infusion: A Means of Dust Control. Ministry 
of Fuel and Power Dust Prevention and Suppres- 
sion Instructional Pamphlet No. 1. Prepared by 
the South Western Divisional Committee on Dust 
Prevention and Suppression. H.M. Stationery 
Office, Kingsway, London, W.C.2. (Is.) 

This pamphlet explains why dust control is necessary, 

and then describes equipment used to control dust 

in the coal mines of South Wales. Various methods 
of introducing the water and their effects are given, 
together with field results obtained so far. 


Mathematics for Engineers, Part I. by W. N. Rose. 
Ninth edition. Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (21s.) 

Part | of this publication fully treats the funda- 
mental rules and processes of algebra, plane trigono- 
metry, Mensuration, and graphs. It starts from a 
defined level of knowledge, and prepares the student 
for Part II. It is a book for the junior engineering 
student, and most of the exercises have a direct 
bearing On engineering practice. The ninth edition 
has been generally revised and contains a few minor 
alterations. 


The following reports are obtainable from the British 
Electrical and Allied Industries Research Association, 
Thorncroft Manor, Dorking-road, Leatherhead, 
Surrey:— 

Methods of Determining Thermal Resistivity of Soil 
in Situ for the Calculation of Cable Ratings. No. 
F/T181. (15s.) The report describes three 
methods of determining the thermal resistivity of 
soil in situ, thus enabling cable ratings to be 
calculated. The first, which is well known, 
employs buried spherical or cylindrical heaters, 
and though reliable, requires several days for each 
measurement. The other two are more rapid. 
In the first a long thin heater is placed in the 
ground and heated for 15 to 20 minutes. The 
thermal resistivity of the soil is then calculated 
from temperature and time readings. The second 
method, which has so far only been developed 
for soils of clay and sand or a mixture of the two, 
involves the assessment of the thermal resistivity 
from the soil and moisture content. Both 
methods may generally be expected to give results 
agreeing with those obtained with the first within 
+ 10 per cent. 

Flameproof Electrical Apparatus. Flange-Gap Pro- 
tection with a Fifth Series of Industrial Atmospheres. 
Compiled by A. P. Paton. No. G/T292. (7s. 6d.) 
Figures for the maximum experimental safe gap and 
the statistical maximum safe gap are given for 
flameproof enclosures with flanges 4 in. in radial 
breadth with the following combustibles: acetone, 
normal butyl alcohol, ethyl ether, ethylene, ethylene 
oxide, heptane and methyl-ethyl ketone. The 
figures are compared with earlier results using a 
similar enclosure with flanges 1 in. in radial 
breadth. An improved method of determining the 
statistical maximum safe gap is also used and the 
results obtained are compared with those found by 
the original method. 

Self-Energy of Electrons in Lattice Fields. By M. 
Gurari. No. L/T284. (9s.) This report describes 
a method which has been developed to calculate the 
self-energy of an electron in a field, such as the 
polarisation field of an ionic lattice. When 
applied to electrons in ionic crystals it gives a lower 
(better) value for this energy than was found in 
previous theories. 

Electrons in Polar Materials. By M. J. BUCKINGHAM. 
No. L/T312. (6s.) A variation method used to 
calculate the ground state energy of an electron 
in an ionic crystal is described. The method is 
not suitable for the discussion of higher energy 
states when the interaction is strong. 


The Dielectric Properties of Methyl Methacrylate 
Resins. By E. RusHToN. No. L/T315. (9s.) This 
report deals with the dielectric properties of methyl 
metha-crylate resin over a temperature range from 

50 deg. to 160 deg. C. and a frequency range 
from 65 cycles to 24,000 megacycles. Its dielectric 
properties are comparatively poor and there is 
strong dipole absorption at temperatures of about 
60 deg. C. and above. It is considered that 

milar absorption may occur at ordinary room 
emperatures. 

Ar Automatic Counter for the Measurement of 
mpulsive Interference. By J. MiEDZINSKI. No. 
M/T114. (12s.) This report describes an auto- 
natic device for counting the number of occasions 
n a predetermined number (up to 50) of total 
witching operations where an electrical appliance 
auses the indication on an interference measuring 


set of the C.1.S.P.R. type to reach or exceed a 
prescribed value. By way of this counter it has 
been found possible to save 80 per cent. of the 
time of an operator carrying out the sequential test 
presented in British Standard 800:1950 for appli- 
ances producing discontinuous radio interference. 
Initial ‘‘ Acceleration’? and ‘‘ Deceleration’’ in 
Novae and Solar Flares. (With supplement.) 
By C. E. R. Bruce. No. Z/T86. (4s. 6d.; suppie- 
ment, 6s.) This is a continuation of Reports 
L/T218, L/T 238 and Z/T84, which contained 
the results of the study of the spectra of novae. 


Garcke’s Manual, 1954-55. Compiled under the 
supervision of FREDERICK C. GARRETT. Electrical 
Press, Limited, 19/20 Noel-street, London, W.1. 
(77s. 6d.) 

The fifty-second edition of this well-known manual 

provides, as in previous years, a useful statistical 

record of the British electricity and allied manufac- 
turing industries. It also contains a directory of 
executive personnel. Data concerning the power 
stations of the Central Electricity Authority are 
included and this is followed by information regarding 
the Divisions and Area Boards. In consequence of 
the setting up of the South of Scotland Electricity 

Board some re-arrangement of the contents has been 

necessary. For the first time reference is made to 

the generation of electricity by nuclear energy. 


The Chain Testers’ Handbook. By C. H. A. 
McCauLty. Chain Testers’ Association of Great 
Britain, Cunard House, 88 Leadenhall-street, 
London, E.C.3. (25s.) Reviewed on page 238, in 
the issue of August 19. 


Mathématiques Générales. Aide-Mémoire Dunod. 
By M. Denis-Papin. Fifth edition. In two 
volumes. Dunod, 92 Rue Bonaparte, Paris 6¢. 
(480 francs each volume.) 


The above two volumes come in the Aide-Mémoire 
series of handbooks and deal with mathematics in 
general. The first edition appeared in 1939, and the 
present fifth edition is improved in style and is 
enlarged by the inclusion of modern mathematics. 
It is intended for the use of advanced science 
and technical students, including engineers and 
physicists. The first volume includes:—algebra; 
geometry; trigonometry (rectilinear and spherical); 
analysis and calculation of probabilities. The 
second volume is devoted to:—analytical geometry 
(two and three dimensional and differential); graphic 
and numerical calculation; vector calculation; 
symbolic, matrix and tensor calculation; and tables 
of functions. Both parts contain diagrams and 
formulae and there is a supplement of usual tables 
and formulae. 


Métrologie Générale. Aide-Mémoire Dunod. By 
M. Denis-PAPIN and J. VALLoT. Third edition. 
In two volumes. Dunod, 92 Rue Bonaparte, Paris 
6e. (480 francs each volume.) 

These two volumes belong to the Aide-Mémoire 
series of handbooks and deal with metrology in 
general. They first appeared in 1946 and the present 
third edition is corrected, enlarged and brought 
up to date. They are for science and technical 
students, engineers and physicists. The subject 
of applied metrology is excluded as it is treated in a 
separate issue. For the purpose of easy reference 
there are alphabetical indexes according to dimen- 
sions, units, and references other than dimensions 
and units. There is also an index of the principal 
symbols for units and a classification of dimensional 
formulae. The first volume is divided into sections 
on:—dimensions, units and symbols; geometrical 
dimensions and units; determination of time; 
mechanical dimensions and units; tables and formu- 
lae. The second volume, constituting a continuation 
in the same style, covers similar information on:— 
electrical and magnetic units; thermal and radiation 
units; optical units; physical and various units not 
connected with absolute systems; old units and 
foreign measures. 


Techniques des Travaux. Traité de Pratique des 
Travaux: Constructions, Bétons, Travaux Publics, 
Vol. Ill. By Max Jacosson. Librairie Polytech- 
nique Ch. Béranger, 15 Rue des Saints-Péres, Paris 
15. (7,300 francs.) 

This work is the third and last volume of a manual 

of civil engineering. It deals with excavation, soil 

transport and disposal, and the construction of 
tunnels. Various kinds of excavating machinery are 
extensively discussed, such as mechanical shovels, 
grab cranes, draglines, rotary scrapers, bulldozers, 
ditchers, etc. It also contains a chapter on blasting 
operations and explosives, with many illustrations. 

The section on soil transport and disposal deals 

with the requisite vehicles, pneumatic tyres and rope- 

ways. Underground works, tunnels and _ under- 
water works are comprehensively dealt with. Each 
section includes a number of worked examples. 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Meehanite Metal. THE INTERNATIONAL MEEHANITE 
METAL Co., Ltp., Meerion House, 4 Downside, 
Epsom, Surrey. Typical applications of Meehanite- 
metal castings in the aircraft, motor-car, arma- 
ments, marine-engineering, machine-tool, ship- 
building, mining, electrical, chemical, oil-refining 
and general engineering industries, where use is 
made of the heat, wear and corrosion resistance 
and other physical properties of the material. 
Illustrated Bulletin B6/55. 


Chemical Engineering Technical Charts. HORACE 
Priest, CHEMICAL ENGINEERING Co. LTD., 
“* Beverley,” Farthings Hill, Horsham, Sussex. 
Charts for use by engineers and chemists covering 
subjects in design work and production of chem- 
icals; charts generally in form of nomograms or 
tables. Foolscap single duplicated sheets, suitable 
for combining to form reference book 


Load Testing Equipment and Electric Air Heaters. 
THE EXPANDED METAL Co, Ltp., Caxton-street, 
London, S.W.1. Artificial load equipment for 
testing engines, gearboxes, generators and other 
machinery. Electric air heaters for air-condition- 
ing and industrial processing purposes. _ Illus- 
trated pamphlet. 


Industrial Space Heater. THE ExPANDED METAL Co. 
Ltp., Caxton-street, London, S.W.1. Space heaters 
for isolated locations in factories to which it is not 
possible or economic to take the main heating 
supply. Standard loadings 1} kW or 2 kW at 
200/250 volts. Designed for floor or wall mounting. 
Illustrated leaflet. 


Mercury Arc Rectifiers. HACKBRIDGE AND HEWITTIC 
Evectricé£o. Lrp., Walton-on-Thames, Surrey. 
History of development, description of operation, 
range, components, voltage control, transformers 
and substation ventilation of glass-bulb mercury- 
arc rectifiers. Full details of construction and 
applications. Illustrated booklet. 


Track-Laying Tractor. CoUNTY COMMERCIAL CARS 
(SALES) Ltp., Fleet, Aldershot, ‘Hampshire. Mark 
III County tractor with Fordson Major Diesel 
engine; 6 forward and 2 reverse speeds, 40-5 b.h.p., 
track widths 12, 14, 16, 18 and 20 in.; equipment 
available and examples of uses. Illustrated 
pamphlet. 


Dust Extraction and Collection. MANCUNA ENGI- 
NEERING LTp., Denton, Manchester. Definition of 
dust, and reasons for collection; methods of 
collection, with detailed description of multi- 
cyclones, in particular the Mancuna-Microclone 
dust collector; test reports on_ installations. 
Illustrated booklet. 


Expanded Metal Resistances. THE ExPANDED METAL 
Co. Ltp., Caxton-street, London, S.W.1. Expanded 
metal resistances for trolley buses, rail motor 
coaches, welders and marine applications. Details 
of. constructional materials and performance. 
Illustrated booklet. 


Automatic and Power Signalling. | WESTINGHOUSE 
BRAKE AND SIGNAL Co. LtTp., 82 York-way, King’s 
Cross, London, N.1. Commemorative booklet, 
The Jubilee of Automatic and Power Signalling 
on London Transport Lines. Illustrations of old 
and new types, historical survey and bibliography. 


Relay Manual. ENGLISH ELEcTRIC Co. Ltp., 
Stafford. Details of the complete range of English 
Electric protective and auxiliary relays and the 
basic induction disc, induction cup and hinged 
armature units employed, as well as cases, test 
plugs and tools. Illustrated 72-page brochure. 


Thermal Insulation. THE GypsuM BUILDING PRo- 
DUCTS ASSOCIATION. Editorial Offices, 25 Lower 
Belgrave-street, London, S.W.1. Description of 
gypsum plasterboard with methods of installation, 
showing fire resistance qualities; types of plaster- 
board and sizes available. Illustrated booklet. 


Exhaust Ventilation. STURTEVANT ENGINEERING Co. 
Ltp., Southern House, Cannon-street, London, 
E.C.4. Equipment for exhaust ventilation and 
fume and dust extraction. Illustrated booklet 
No. 3604 (superseding No. 3603). 

Motors for Power Stations. LANCASH'RE DyNAMO 
AND CryPTo Ltp., Trafford Park, Manchester 17. 
Motors for driving power-station auxiliaries. 
Illustrated booklet giving photographs of plant 
actually in operation with descriptive captions. 


Steel Castings. JOHN Fow.Ler & Co. (LEEps) LtTp., 
Sprotborough Works, Sprotborough, Doncaster. 
Examples of castings in iron and steel for all 
engineering purposes. Illustrated brochure. 
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BOOK REVIEWS 


Gas Turbines for Aircraft. By IvAN H. DricGs 
and Otis E. LANcAsTeR. The Ronald Press 
Company, 15 East 26th-street, New York 10, 
N.Y., U.S.A. (10 dols.) 


The authors of this book begin their preface 
by saying that it “ is intended as a comprehensive 
reference work for aeronautical engineers, 
mechanical engineers, and all others concerned 
with the thermodynamics and flow phenomena 
that determine the performance of gas-turbine 
power plants in aircraft.”’ It opens with chapters 
giving the historical background to aircraft 
gas turbines and some thermodynamic funda- 
mentals. These are followed by one on cycle 
analysis and another on internal compressible 
flow aerodynamics. The principal components 
are dealt with separately in chapters on com- 
pressors, turbines and combustion. Then engine 
performance is discussed, followed by control 
problems and aircraft-performance analysis and 
finally there is a chapter on development trends 
in aircraft gas turbine performance. 

The main emphasis throughout lies on the 
prediction of performance of aircraft powered by 
gas turbines, beginning with the development 
(in chapter 3) of a method whereby the overall 
cycle performance may be computed for any 
combination of components. This is unusual 
in that, instead of using the conventional com- 
ponent efficiencies, cycle performance is first of 
all estimated (by means of enthalpy-entropy 
charts) for an idealised condition with isentropic 
compression and expansion and no _ pressure 
losses. Then a correction is applieddyased on the 
entropy change in each component. “The neces- 
sary data charts are given on a sufficiently large 
scale for accurate working to be possible and 
no doubt this method can be quite rapid. 
However, it has the disadvantage of requiring the 
basic data to be presented in a form which is 
probably unfamiliar to most workers in this 
country, and also it does not give any information 
(except by additional calculations) on the states of 
the gas during the cycle. For the purposes 
which the authors have in mind these points are 
probably not very significant, but for general use 
by gas-turbine designers they are important. 
The section on off-design performance estimation 
is also based on an extension of the same methods, 
which tends to make more obscure what is already 
a rather difficult subject to grasp. 

It is unusual, and very interesting, to find a 
chapter on control problems in a book of this 
kind. There is a great deal more that could be 
said on the subject than is given here; for 
example, turbo-prop controls are dismissed in 
less than a page, though they are admitted to 
be more difficult than for pure jets. Neverthe- 
less, this chapter is very useful as an introduction 
to a subject which is little known except to the 
specialists. 

Aircraft-performance analysis is a subject in 
which the authors are evidently very interested— 
one of them wrote a paper outlining the basis of 
their present method in 1938. It has been 
extended to deal with various problems peculiar 
to gas-turbines and allows of considerable reduc- 
tions in computation time for the estimation of 
aircraft performance. Again it would be most 
helpful if it had been possible to go into more 
details of, for example, performance correction 
to standard conditions. 

The chapters on thermodynamics and on the 
engine components are not of great interest as 
they contain little that is new and are not of the 
same standard as the others. Nevertheless, 
their inclusion has been worthwhile for the 
sake of completeness. 

The final chapter is really a continuation of the 
first and is an attempt to arrive at generalised 
curves depicting the development of gas-turbine 
aero engines from various points of view— 
power, specific consumption, specific weight, 
frontal area and so on. These curves are an 
interesting exercise, but it would be unwise to 
place too much reliance on them in attempting 
to predict future trends. Of necessity the infor- 
mation given is incomplete for security reasons ; 


there is in any case considerable scatter of the 
points and the pace of development is still so 
great that the shapes of the curves are likely to 
be changed considerably at any time by the 
introduction of some new feature or form of 
construction. 

The historical sections are generally unbiased, 
but there is one slip where it is stated that the 
first aircraft to be propelled by a turboprop 
was the American XP81 which made its maiden 
flight on December 21, 1945. In fact, the 
first known flight by a turboprop aircraft was 
by the Rolls-Royce “* Trent ” powered “‘ Meteor ”’ 
on September 20, 1945. The caption of the 
photograph of the XP81 does in fact refer to 
it as the first American turbo-prop-powered 
aircraft. There are few errors, and misprints, 
in the text but these are mainly of a minor nature; 
in one place power is defined as the “‘ time rate 
of change of doing work” and in another it is 
stated that for any known process, entropy never 
decreases. 

It is doubtful whether the object stated in the 
preface is fully achieved, as the appeal of this 
book is more restricted than is indicated there. 
However, it is a most interesting contribution 
and covers several parts of the field lying 
between engine and airframe design, which have 
not often been dealt with. Even if the methods 
of calculation which are advocated do not receive 
general acceptance, they are worthy of study as 
a stimulus to fresh thought. 


Aviation English: Méthode d’Anglais a l’Usage 
des Personnels de 1’Aéronautique Militaire et 
Civile et des Exploitants des Transmissions. 
In two volumes. By S. HumBErRT. Dunod, 
92 Rue Bonaparte, Paris 6*. (No price given.) 


As aircraft now link almost every country in the 
world, those concerned with their operation are 
likely to be brought into contact, and frequently 
be required to communicate, with others speaking 
a language different from their own. In view of 
the international air services of this country and 
America, as well as those of some other countries, 
that language will frequently be English. These 
volumes are designed to impart a knowledge of 
that language to French-speaking personnel, 
concerned with the operation of air services. 
The author is professor of English at the Centre 
d’Enseignement Surpérieur Aérien and the work 
has been prepared at the request of l’Ecole des 
Exploitants des Transmissions de l’ Armée de |’ Air. 
As a consequence, the tone of the volumes 
throughout, and the majority of the exercises 
set, have a military bias, but that does not in 
any way impair the value of the instruction 
offered to anyone concerned with civilian air 
service. 

The teaching of a foreign language in terms of 
the professional activity of the learner may 
greatly facilitate his progress. The Service 
personnel for whom these volumes have been 
prepared will, in their contacts with English- 
speaking opposite numbers, have constant 
opportunity of hearing the everyday expressions 
which make up the bulk of spoken language and 
of learning the special vocabulary of their craft. 
Professor Humbert points out, however, that 
students must have a sincere desire to learn the 
foreign language on which they are engaged and 
must be prepared to persevere. These remarks 
might usefully be directed to various English 
students who assert that they cannot learn 
French, although an elementary knowledge of 
that language may be necessary for the purpose 
of some examination. 

The first of the two volumes is designed to 
lead up to the elementary certificate of the school 
and the second to the advanced certificate. The 
same method is followed throughout: the 
early lessons each contain a verb and a brief 
vocabulary from which simple sentences are 
built up. In the early stages some of these are 
rather formal but grammatically correct. More 
colloquial language is gradually introduced as 
progress is made and the whole course would 
appear to be admirably designed to lead to a 
working knowledge of the language. A French 
phonetic pronunciation of all English words is 
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given. Aviation English is, apart from its 
special vocabulary, no different from any < ther 
kind of English, and these volumes ma) be 
unreservedly recommended to any French nan 
desirous of learning what Arnold Ber nett 
described as the most difficult of the Teut )nic 
languages. Itis clear that Professor Humber: has 
an acute knowledge both of the structure and 
pronunciation of English. His work migh* be 
studied with profit even by many English pec ple; 
how many of them can, off hand, explain the 
correct uses of shall and will, or realise, as he 
points out, that they pronounce the word “ tie” 
differently before a vowel and a consonant” 


x k * 


DEVELOPMENTS IN THE IRON 
AND STEEL INDUSTRY 


Applications of Research 


A water-cooled periscope for the study of open- 
hearth steel-furnace behaviour, and especially 
for scanning the roof of the furnace while it is 
in operation, has been developed and built by 
the instruments section of the Physics Depart- 
ment of the British Iron and Steel Research 
Association. It makes possible the study of 
firing and melting conditions in the furnace at 
any stage of operation. Some details of the 
periscope are given in the newly-issued 1955 
edition of the BISRA Survey, a bulletin of news 
of developments, published at the head office of 
the Association, 11 Park-lane, London, W.1. 
The periscope consists of a 6 ft. tube of narrow 
bore which can be inserted through a hole at 
any point in the walls of the furnace. The head 
protrudes about 4 in. into the furnace and is 
fitted with three tiny apertures, controlled by 
selector gear at the eyepiece outside. Succes- 
sive views covering the full arc of the roof can be 
obtained while the whole of the furnace interior 
can be brought into view by rotating the barrel. 

Another article in the Survey describes an 
adaptation of the teleprinter apparatus for 
industrial purposes. This development suggests 
that the teleprinter has many uses as a control 
and research tool, making possible a much 
greater use of works records than is often at 
present the case; by its speed and economy, it is 
invaluable both in collecting and subsequently 
analysing operational data. 

Producers of forgings will be interested in an 
account of a new two-stage heating procedure 
developed by the Association’s mechanical 
working division. Other articles deal with 
such matters as the recovery of sulphuric acid 
from spent pickle liquor, methods of preheating 
and of cooling sinter more effectively, the deter- 
mination of working stresses in steel structures 
by means of strain gauges to improve subse- 
quent designs, and improved lubrication in wire- 
drawing processes. 


x k * 


X-RAYS EXPLAINED 


To produce penetrating X-rays for hospital 
radiotherapy, the travelling-wave linear electron- 
accelerator has proved most effective, and it is 
being installed in an increasing number of 
hospitals in the United Kingdom. The Science 
Museum, South Kensington, has recently com- 
pleted a small group of exhibits relating to linear 
electron-accelerators, and to be found in the 
Atomic Physics collection. 

The exhibits comprise sectioned parts of an 
accelerator, a mechanical model illustrating the 
principle of the travelling-wave accelerator, 
several diagrams showing the construction and 
operation of these accelerators, and a group of 
photographs showing them in use in Hammer- 
smith Hospital and in the Megavolt Treatment 
Unit at Newcastle-on-Tyne. Other exhibits in 
this field recently placed on view in the Science 
Museum are a betatron, a model of the Philips 
cascade generator at the Cavendish Laboratory, 
Cambridge, and a mechanical model illustrating 
its principle. 
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NATIONAL ATOMIC ENERGY EXHIBITS 


AT GENEVA 
REACTORS, ISOTOPES AND ASSOCIATED EQUIPMENT 


The recent International Conference on the 
Peaceful Uses of Atomic Energy held in Geneva 
had as its main objectives: (i) to study the deve- 
lopment of atomic power, and (ii) to consider the 
allied technical fields in which international co- 
operation might be most effectively accomplished. 
To assist in these aims the international committee 
organised an exhibition illustrating the scientific 
and technical details of present and future 
experimental and power-producing reactors, the 
chemical and metallurgical processes for the 
production of fissile material, and details of 
the many and varied uses of fission-produced 
radioactive isotopes in medicine, agriculture, 
research and industry. Altogether the exhibition 
was the largest and most informative of its type 
ever held. 

For convenience the exhibition was in two 
parts. One part was held at the Palais des 
Nations and was devoted to scientific exhibits 
by the various delegations, whilst the other, of a 
more technical and educational nature, was held 
at the Palais des Expositions and included, in 
addition to displays by the official delegations, 
a number of industrial company exhibits. This 
article deals exclusively with the displays by the 
official delegations, which included the United 
Kingdom, France, Belgium, Scandinavia, Canada, 
U.S.S.R. and the U.S.A. in the case of the 
scientific exhibition at the Palais des Nations, 
and the United Kingdom, France and the 
U.S.A. in the case of the technical and educa- 
tional exhibition at the Palais des Expositions. 


RESEARCH REACTORS 


It will be convenient to discuss the exhibits 
according to a subject classification. In the 
case of reactor design and policy there seems 
to be a large measure of agreement between the 
major nations. The Canadian display, for 
example, included a number of models of their 
NRX reactor, one of which is illustrated in 
Fig. 1. It was built in 1947, for carrying out 
fundamental research, engineering studies and 
the production of radioactive isotopes. It is a 
natural-uranium heavy-water moderated reactor 


























































































































with a thermal power of 40,000 kW and a 
maximum thermal neutron flux of 6:8 x 10! 
neutrons per square centimetre per second. A 
more advanced reactor, NRU, is under con- 
struction at Chalk River, Ontario, and a model 
of it is shown in Fig. 2. This is of the same 
type, but is expected to have a power of 
200,000 kW and a maximum thermal neutron 
flux of 3 x 10% neutrons per square centimetre 
per second. It is expected to be in operation in 
1956, and will allow the production of radio- 
active isotopes of higher specific activity, and 
provide a basis for advanced fundamental 
research. It will at the same time offer an out- 
standing engineering test facility, making possible 
experiments relating to atomic power develop- 
ment that cannot be made in reactors having 
equal or higher fluxes, but smaller volumes. 

The U.S.S.R. are also using heavy-water 
moderated reactors for experimental work and 
for the production of radioactive isotopes. 
Their exhibit included a model and performance 
details of an experimental reactor of this type 
using slightly enriched uranium. It has a 
maximum power of 10,000 kW and a neutron 
flux of 2-9 x 10'* neutrons per square centimetre 
per second. 

The corresponding British reactor is ‘* Dido,” 
previously designated E443, and described on 
page 235 of our issue of August 12. This is a 
heavy-water moderated reactor using enriched- 
uranium fuel elements. The thermal power is 
expected to be 10,000 kW, and the maximum 
neutron flux 10'* neutrons per square centimetre 
per second. Some details of this reactor, a 
model of which is illustrated in Fig. 3, have been 
given in the recently published booklet, Atomic 
Energy Research at Harwell.* The display at 
the U.K. stand included scale models of this 
reactor, site lay-out details, information about 
the fuel elements and working apparatus of the 
type to be used in the control system, and 
altogether the exhibit was a great credit to the 
United Kingdom Atomic Energy Authority and 


* By K. E. B. Jay. Butterworths Scientific Publi- 
(5s.) 


cations, 1955. 








































Fig. 1 The Canadian 
exhibit included a model 
of the NRX research 
reactor at Chalk River, 
Ontario. It was built 
in 1947 and has a 
thermal power of 
40 MW with a maxi- 
mum thermal neutron 
flux of 6-8 x 10% 
neutrons per sq. cm. 
per sec. One of the 
18 self-serve mechan- 
isms for the production 
of radioactive isotopes 
can be seen, and the 
arrangement of the 
natural-uranium fuel, 
the heavy-water mod- 
erator and the coolant. 
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Fig. 2 Model of the Canadian NRU reactor now 

under construction, having a maximum thermal 

neutron flux of 3 =< 10** neutrons per sq. cm. per 

sec. The projecting gun-like tubes give access to 

positions of high neutron flux. Five heat ex- 
changers can also be seen. 


created much interest. Dido follows the same 
general design as the American CP-5 heavy- 
water reactor of the U.S. Atomic Energy Com- 
mission’s Argonne National Laboratory. It 
is of interest to note that many other countries 
have started to build equivalent experimental 
reactors, based on the Canadian, British or 
American designs. These countries include 
Switzerland, Sweden and Australia. 

In addition to experimental reactors, some 
countries have found the need for special reactors 
for testing fuel elements, coolant circuits, etc. 
These reactors are usually designated ‘* materials 
testing reactors,’ and the United States exhibit 
included a model and the design criteria of a 
materials testing reactor designed and built by 
the Phillips Petroleum Company, Idaho. It is 
a water-cooled, enriched-uranium thermal re- 
actor and provides a neutron flux of the order 
of 10'* neutrons per square centimetre per second. 
The United Kingdom stand included models and 
other information relating to the materials 
testing reactors being built in England. These 
are designated ‘‘ Pluto ” reactors and are similar 
in design to Dido, but are provided with different 
test facilities. 


VISIBLE REACTOR EFFECT 


Perhaps the most outstanding display of the 
whole exhibition was a small research reactor of 
the “‘ pool” type, so called because the fuel 
elements operate while immersed in a tank of 
water, the water serving as the coolant, moderator 
and shield. This was demonstrated in full 
operation by the Oak Ridge National Laboratory 
on behalf of the United States Atomic Energy 
Commission and is illustrated in Fig. 4. The 
core, completely visible, consists of 23 com- 
pactly arranged fuel elements containing approxi- 
mately 3-6 kg. of uranium 235. 

When working, the core gives off the familiar 
blue glow known as the Cerenkov effect. 
By comparison with the larger experimental 
reactors already discussed, the operating power 
(10 kW) and the neutron flux (about 10% 
neutrons per square centimetre per second) 
are low, but as a research tool in university work 
and for training purposes it is quite adequate. 
A number of companies in the United States of 
America are marketing reactors of this type, 
and it is understood that at least one British 
company is prepared to sell similar reactors, 
though of slightly higher power, but no informa- 
tion about this project was displayed on the 
British stands. 

Associated with the United States research- 





reactor exhibit were displays illustrating the 
design and construction of the fuel elements, 
the control system, and the uses of the reactor 
for research in nuclear engineering, the produc- 
tion of radioisotopes, the use of activation 
analysis, etc. The exhibit was housed in a 
separate building and rightly attracted a con- 
tinuous stream of visitors. To anyone wanting 
to appreciate the more important aspects of 
reactor design and operation this was one of 
the most useful displays of the whole conference. 

It is of interest to note that the Swiss Govern- 
ment has arranged to purchase the reactor at the 
conclusion of the Conference, and will move it 
to the Federal Institute of Technology in Ziirich. 
This at once makes clear the uses and at the 
same time the limitations of this type of reactor, 
as the Swiss company “ Reacteur S.A.”’ are also 
planning the construction of an experimental 
reactor of the “* Dido ” type with the co-operation 
of the Swiss Government. 


POWER REACTORS 


However, most of the delegates and observers 
at this International Conference were primarily 
interested in the information relating to power 
reactors. The recently published United King- 
dom White Paper, “‘ A Programme of Nuclear 
Power,” had created world-wide interest in British 
atomic-energy developments, and consequently 
almost all delegates and observers were anxious 
to see the British exhibits in the power field. 
However, there was also wide interest in the 
power programme of the U.S.S.R. Little real 
information about the U.S.S.R’s developments 
was available to the Western nations before the 
Conference, although a few scientific delegates 
from Norway, Sweden and Holland had paid a 
pre-Conference visit to Moscow and seen the 
Russian atomic power station and their experi- 
mental reactors, and had obviously been 
impressed. To most of the delegates, therefore, 
the visit to the U.S.S.R. exhibition at Geneva 
was something of an occasion. 


U.S.S.R. POWER STATION 


The U.S.S.R. power station was illustrated by 
a number of scale models and diagrams and by 
a film, which was shown periodically during each 
day the exhibition was open. The station, 
which has an output of 5,000 kW, was built to 
gain scientific and engineering ‘“* know-how ” in 
the future designing and building of large atomic 
power stations. It was completed in 1954, and, 
in a paper presented at the conference by D. I. 
Blokhintsev and N. A. Nikolayev entitled ‘* The 
First Atomic Power Station of the U.S.S.R. 
and Prospects of Atomic Power Development,” 
(see ENGINEERING, page 233, August 19), it was 
revealed that by June 27, 1954, the station was 
already generating electricalenergy. The reactor 
is of the pressurised-water-cooled thermal 
uranium-graphite type with a rated heat-gener- 
ating capacity of 30,000 kW. The neutron flux 


Fig. 3 Model of the 
British high-flux _re- 
search reactor, E.443, 
now known as ‘*‘ Dido.”’ 
It uses enriched-uran- 
ium fuel elements and 
heavy-water as modera- 
tor. It is expected to 
have a thermal power of 
10 MW. 


is 5 x 10'* neutrons per square centimetre per 
second. The atomic fuel is enriched uranium 
containing 5 per cent. of uranium 235, the total 
charge being 550 kg. The _heat-transfer 
system consists of two circuits; the water of the 
first circuit, which circulates through the reactor, 
is under a pressure of 100 atmospheres and 
gives up its heat through a system of heat 
exchangers to the water of the second circuit, 
which changing into steam, drives a 5,000-kW 
turbo-generator. The use of a two-circuit system 
of heat transfer eliminates the possibility of 
radioactive contamination of the turbine and its 
connections. The operating of the turbine and 
all its auxiliary equipment is therefore exactly 
the same as at conventional heating and power 
plants. Biological protection (from radioactive 
radiations) is unnecessary for this equipment. 

The design of the reactor is fairly orthodox by 
western standards, although many would con- 
sider the instrumentation over-elaborate. How- 
ever, much useful operating experience appears 
to have been gained. It was revealed, for 
example, that since the station was started up 
on June 27, 1954, it has been tested in various 
operating conditions and has produced about 
15 x 10° kWh of electrical energy, and that 
during this time there has not been a single case 
of fuel-element failure. This proves that the 
heat transfer from the uranium fuel elements to 
the water proceeds regularly without disturbances 
and that the stainless steel selected for the fuel- 
element sheaths is a satisfactory material for use 
in the active zone in the reactor. A model of 
the Soviet power station is illustrated in Fig. 7. 


U.K. PROGRAMME 


The British nuclear power programme 
exhibit was centred around the White Paper, 
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with much explanatory matter of the v: 
phases of the programme, including mode 
design characteristics, site layout details 
of the Calder Hall power station (ENGINE: 
February 25, page 240, 1955), due to be :om- 
pleted next year and the fast breeder ) ower 
reactor under construction at Dounreay (E ycin- 
EERING, August 26, page 280). A model «f the 
Calder Hall installation is shown in Fig. © and 
one of the Dounreay site appeared last weck on 
page 280. Models were also included in the 
U.K. exhibition of the Harwell zero energy fast 
reactor— Zephyr ’”’—with which it has been 
shown recently that plutonium fast reactors 
should have a very high gain factor (i.e., the 
secondary plutonium fuel bred in the reactor 
from uranium 238 should be substantially 
greater than the plutonium fissioned in the 
core), and of *“* Zeus ’’ the zero energy version of 
the Dounreay reactor which is nearing comple- 
tion at Harwell and which will be used to study 
some of the design problems relating to the full- 
power plant. Altogether, the U.K. exhibits, 
particularly the section at the Palais des Exposi- 
tions, taken with the very considerable supporting 
exhibition by the British industrial companies 
was perhaps the most impressive of the whole 
Conference. 

Canada also revealed some of her future plans 
for nuclear power plants at the exhibition, but 
whereas the U.S.S.R. and the U.K. are using 
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Fig. 4 Because the fuel elements are simply 

immersed in water, which serves as_ coolant, 

moderator and shield, the U.S. ‘‘ pool ’’ reactor 

can be seen in operation, when a blue glow is 
visible about the core. 


Fig. 5 The Calder Hall nuclear power station should be completed next year when it will have 


the general features shown in this model. 


It employs graphite-moderated gas-cooled reactors. 
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graphite-moderated reactors for this develop- 
ment, Canada is proposing heavy-water mod- 
erated reactors. Their first atomic power station, 
which is scheduled to go into operation in 1958 
is known as NPD (Nuclear Power Demonstra- 
tion), and is designed to have an output of 10,000 
to 20,000 kW. 

The United States of America had, as might be 
expected, a very large display illustrating their 
power programme, but whereas the British 
programme, as laid down in the U.K. White 
Paper, indicates the development of a limited 
number of power plants and the exploitation of 
these in a big way at the earliest possible time, 
the American programme appears to involve the 
development of a large number of different types 
of station, and a smaller exploitation of each. 
This different policy is, of course, partly a result 
of the different needs for new sources of indus- 
trial power, of the two countries. 


SIX PROJECTED U.S. REACTORS 


_Included in the U.S. exhibit were no less than 

six scale models of projected reactors. In all 
cases coloured articulation was provided to aid 
in the understanding of the mechanism. They 
included a model of the experimental fast reactor 
due for completion at the Argonne National 
Laboratory in 1958, a model of the 250-MW 
liquid-sodium cooled reactor scheduled for 
operation in 1960, a model of the Oak Ridge 
National Laboratory’s homogeneous reactor, 
which provides continuous chemical processing 
of the fuel elements by the use of a core of 
uranyl sulphate, due for completion in 1956, 
and a model of the Nautilus—the atom-power 
submarine. The U.S. exhibit also included some 
details of their ‘“ packaged’’ power plants. 
These are low-powered nuclear reactor plants 
in a form which could be used for operating an 
industrial plant in a remote area. 

There was some discussion at the Conference 
on the safety of nuclear reactors, and in this 
connection the Canadian photographs illustrating 
the reconstruction of their NRX reactor following 
the power surge which occurred on December hz, 
1952, were of special interest. The photographs 
illustrated the damage done to the reactor and 
the dismantling, decontamination and recon- 
Struction of the plant, which took 14 months to 
complete. It is noteworthy that the whole 
Programme was carried out without damage to 
Personnel, in spite of the high fields of radio- 
activity, and that the reactor went back into 
Ope ation at one third higher power than before 
the accident. 


EDUCATIONAL AND ISOTOPE EXHIBITS 


“everal countries, notably the United States 


. merica, France and Britain included in their 


IS lays at the Palais des Expositions educa- 


Fig. 6 A _ full-scale 
model reactor was used 
in the U.S. educational 
exhibit to illustrate the 
production of radio- 
active isotopes. Radio- 
active materials can be 
safely handled by means 
of the ‘‘ mechanical 
hands ”’ which can also 


be seen. 


tional exhibits illustrating the terminology of 
applied nuclear physics and explaining pictorially, 
often with coloured articulated models, some of 
the chief phenomena, for example, nuclear fission, 
chain reaction, etc. Here the British display was 
excellent, and it is of interest to record that many 
applications have been received for this part of 
the exhibition to be made available at centres 
in different parts of the world for further display. 

The American exhibit also included a full- 
scale model reactor (Fig. 6), which was used 
to illustrate the production of radioisotopes, 
the handling of radioactive material, health 
precautions, etc. They also included a small 
radio-chemical laboratory, fully equipped, which 
was used to demonstrate the handling of radio- 
active materials, their assay and preparation. 
Needless to say, this part of the exhibition 
attracted large crowds of visitors, particularly 
on the days when the general public were 
admitted. 

In connection with the U.S. radio-chemical 
laboratory, it is appropriate to mention the 
** mechanical hands,’ which were demonstrated 
carrying out chemical operations with highly- 
active material, these being performed remotely 
by an operator behind a suitable protective wall. 
The unit is shown in Fig. 6. 

The British exhibit illustrating the uses of 
radioactive materials in medicine and industry 
was particularly well executed, but it was of 
interest that the U.S.S.R. exhibit included much 
the same applications, and often the same tech- 
niques were employed. The British exhibit 
included: non-contact thickness gauges using 
beta- and gamma-emitters for absorption and 
scattering measurements; measurement of the 
thickness of pipes and other materials with 
curved surfaces (with the improved techniques, 
thickness of small areas down to only } sq. cm. 
can now be inspected); gamma-scattering gauges 


Fig. 7 Cut-away model 
of the U.S.S.R. nuclear 
power station, showing 
(centre) the reactor. It 
is an experimental 
plant with an electricity 
generating capacity of 
5 MW. 


301 


for detecting corrosion in pipes from the outside; 
leak detection in pipes; interface detection in 
pipelines; detection of different layers of 
liquids like oil and brine through steel and 
concrete, a problem which presents itself in 
many boreholes (this is solved by using a neutron 
source in the borehole and detecting the 
prompt gamma-rays emitted, which are charac- 
teristic of a neutron-absorbing nucleus); gamma- 
radiography; beta-emitting static eliminators, 
and many exhibits illustrating the use of radio- 
active isotopes in agriculture and medicine. 
Some of the smaller countries also had exhibits 
illustrating the uses of radioactive isotopes in 
agriculture. Thus, the Scandinavian exhibit 
included a display of the mutations produced in 
barley by irradiation. 


INSTRUMENTATION 


Almost all the countries represented at the 
exhibition had displays of nuclear and other 
instruments required in connection with their 
atomic energy programmes. One of the most 
interesting displays was that of a mobile radio- 
logical unit by the U.S. Atomic Energy Commis- 
sion’s New York Health and Safety Laboratory. 
This mobile radiological unit is a permanent 
operating laboratory containing many instru- 
ments designed and produced by the A.E.C. to 
implement the techniques it employs in the 
evaluation of radiological hygiene conditions. 
In addition to the standard equipment of an 
orthodox chemical laboratory, the unit contains 
an installed gamma-ray spectrometer (for the 
identification and assay of radioactive isotopes), 
a uranium fluorimeter (for the determination of 
uranium content), an automatic dust sampler 
(for the simultaneous measurement of gamma- 
and beta-activity of air-borne dust), radon equip- 
ment (for measuring radium burden in humans), 
a tape counter (used in conjunction with samples 
collected in the field for assessing radiological 
hazards), and various types of portable survey 
meters for determining the dose rate at various 
locations. 

Most of the British instrument developments 
were included in the industrial companies 
section of the exhibition and are being reported 
separately. The U.K.A.E.A. stand did, however, 
include a number of special instrument develop- 
ments. Among these, there was a new type 
of square-wave polarograph, which allows 
an improvement in sensitivity by about two 
orders of magnitude over existing types. This 
instrument has been designed specifically for 
atomic-energy applications, but it also is 
finding applications in many other fields, e.g., in 
food analysis, in light-alloy analysis, etc. Another 
British instrument on display was a micromano- 
meter for corrosive gases, which allows the 
measurement of differential or absolute gas 
pressures with a sensitivity of 50 ug per sq. cm. 
for full-scale indication. This is another example 
of an instrument designed for a specific atomic- 
energy project, but which is finding many other 
applications. There was also a wide range of 
instruments for geological prospecting and 
mining of uranium and thorium ores. 

The U.S.S.R. exhibit was not supported by a 
trade exhibit as were the British and American; 
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it was to be expected therefore that the U.S.S.R. 
display would include a full range of their nuclear 
instruments and this was the case. Working 
models were displayed of scalers, counting-rate 
meters, survey meters for dosage and dose-rate 
measurements, mass spectrometers, as well as 
instruments designed for specific industrial 
measurements, viz., non-contact thickness gauges 
using radioactive materials, liquid level gauges, 
bore-hole logging equipment. The instruments 
on inspection seemed quite capable of doing the 
job, but it would seem that the components 
(valves, counters, etc.) available in the U.S.S.R. 
are, in many cases, of an inferior type to those 
now available to many of the Western nations, 
and this is reflected in the rather bulky appear- 
ance of some of their products. 


STOREHOUSE OF INFORMATION 


The exhibition, like the Conference, appears to 
have been a very considerable success. Very 
little really new came out of it, but it was 
re-assuring to many to find that others working 
in other countries had developed independently 
similar techniques and come to much the same 
conclusions on design matters. The real spirit 
of co-operation which existed at the Conference 
and during discussions at the exhibition also 
promises well for the future. To the smaller 
nations anxious to start an atomic energy 
programme the exhibition must have proved a 
tremendous storehouse of infoi mation. 


= * 


AERIAL SURVEY OF 
ROCK FORMATIONS 


An airborne magnetometer survey is shortly to 
be carried out over the Midlands. The mag- 
netometer, a sensitive instrument which measures 
variations in the earth’s magnetic field to an 
accuracy of 1 or 2 parts in 50,000, will be towed 
by an aircraft on a non-magnetic cable. 

The method of geophysical surveying by 
airborne magnetometer has been developed in 
recent years. These surveys give information of 
general scientific interest, more particularly 
relating to the magnetisation of rocks. It is 
not yet certain, however, if the geological and 
economic results would justify the use of this 
method of surveying in a country such as Britain, 
where a great deal of geological information has 
already been obtained by normal methods of 
Surveying supplemented by boring. On the 
other hand, information about the deeper-lying 
Strata is specially desirable and an airborne mag- 
netometer survey might be able to provide this. 

On the recommendation of the Department of 
Scientific and Industrial Research, the Nuffield 
Foundation has decided to pay for a pilot 
aeromagnetic survey to find out if the extensive 
use of such surveys in Great Britain would be 
worthwhile. The area selected for the survey 
covers 11,000 square miles within the boundary 
Stockport, Market Rasen (Lincolnshire), Luton 
and Gloucester. This includes a variety of flat 
and hilly country and a wide range of geological 
strata. The new survey is being related to the 
Geological Survey’s programme of deep boring 
and the area has already been surveyed by gravity 
meter, and partly by ground magnetometer. 

The aircraft will fly to and fro across the 
country, at a minimum height of 1,000 feet, 
photographing the strips it covers as well as 
taking measurements. In making an airborne 
magnetometer survey, there are two methods of 
height control. The aeroplane may either keep 
at a constant height from the ground (contour 
flying), or it may be flown at a constant height 
above sea level. There are advantages and 
disadvantages in the two methods and both will 
be tested. To eliminate magnetic effects due to 
the aircraft, the sensitive magnetometer equip- 
ment is towed behind in a streamlined housing. 
Flying is expected to be completed by early 
autumn, and the calculations and maps made 
from the survey by the end of the year. 
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DETECTING EXCESSIVE MAINTENANCE 


COSTS 
UPKEEP AS A FACTOR IN PLANT ECONOMY 
By B. A. Margo, D.ENG., P.ENG. 


How often has the question been asked: “ Is it 
reasonable ‘to continue repairing this machine 
or should we replace it?” It is a question 
which has to be answered innumerable times in 
industry and elsewhere; and it stands to reason 
that great amounts of money could be saved if 
this question could be answered by means of a 
simple routine, using an objective measuring 
stick. The system described below was designed 
to fill this need. Its purpose is to detect when 
maintenance costs of anything that has to be 
maintained become excessive; it applies not 
only to machines such as conveyors and motors, 
but also to factory floors, pipe lines, boilers, fur- 
naces, instruments, scales, roads, containers, etc. 

The system should help in avoiding unadvised 
repairs as well as premature replacements. In 
other words, it should be instrumental in effecting 
a well-balanced replacement programme. How- 
ever, it will not tell whether to keep or replace a 
unit the maintenance costs of which became 
excessive. This depends upon the book value 
of the unit in question, the financial position 
of the company and other factors. Further, the 
system is not applicable to machine tools or 
other machines which are replaced because a 
better one with higher output becomes available, 
while maintenance is of minor importance. 
Finally, the system cannot be used to establish a 
maintenance budget for a whole factory, only 
for groups of machines. For this reason too 
it cannot be used to judge the validity of a 
maintenance budget. 

To run the system requires no additional help 
providing there is a clerk who looks after the 
history cards. The installation of the system 
is a once occurring effort which is tolerable 
relative to the permanent benefits derived from it. 
To maintain it requires practically no extra 
work, ability or attention. The size of company 
installing it is immaterial, and the system can 
even be used in the household. 


PRINCIPLES OF THE SYSTEM 


The system is based on the following factors: 

1. The value of the units to be maintained. 

2. The operating conditions under which they 
work. 

3. The 
“ budget ”’). 

The reasons for taking these three factors are 
the following. If a machine costs £60,000, 
much more will be spent on its maintenance 
than on a machine costing £600. Similarly, if 
there is a pump for cold, clear water running 
at a leisurely speed against a low head and 
another one for a hot acid running at high speed 
against a high head, factory managers are 
prepared to pay much more for maintenance of 
the latter. In other words, since the value of 
the unit and its operating condition have a 
definite influence upon deciding how far to go 
in maintaining it, these factors have been chosen 
for determining the “ limit’ when maintenance 
costs become excessive. 

The only money normally available for main- 
tenance purposes depends on the budget. To 
simplify matters, we will assume that actual 
expenditures equal the budget. The following 
picture shows how the budget ties in with the 
different phases through which a unit passes 
during its life time. 


maintenance budget (abbreviated 








Phases Maintenance costs 
New << é ee .-| Small 
Up to average : ..| Up to average 
Average oe os ..| Average 
Over ave! ‘s ‘ .| Over average 
End of useful life .. is ..| Limit 
Should have been replaced . | Excessive 





The “limit” is reached at the end of the useful 
life (useful from the viewpoint of maintenance 
costs), that is the time when maintenance costs 
become excessive according to this system. 

We can set a limit for every unit, providing 
we know its value and know how to define its 
operating condition, and if we assume that 
maintenance costs at the limit shall be double 
the average maintenance costs. For defining 
operating conditions we can use a table of wear 
points. The total of wear points per unit is 
called the wear factor. If we put the individual 
wear factor in relation to the average wear 
factor for the whole factory, we obtain wear 
ratios for every unit. The wear ratios afford a 
means of setting priorities for preventive main- 
tenance work. 

Values of the equipment to be maintained may 
be recorded in an equipment register. If the 
prices recorded are reasonably up to date, they 
may be used to give the values of the units 
but appropriate adjustment to account for the 
change in the value of money should be made 
if the items were purchased several years ago. 
Book values are not suitable for assessing 
an acceptable maintenance figure, however, 
because equipment is sometimes written down 
for tax purposes. The main object is to put 
on each unit a reasonable value of its present- 
day worth. 


WEAR POINTS FOR OPERATING 
CONDITIONS 


On Table I wear points are shown for different 
degrees of certain operating conditions. It is a 
specimen only which may be enlarged or con- 
densed to suit particular requirements. Wear 
points may be established according to data 
contained in text-books; according to the 
judgment of experienced maintenance men; 
laboratory tests; reliable maintenance records; 
or a combination of all items mentioned. 

The method of assessing wear points is to take 
the extreme operating conditions in the factory 
first, and to give them certain values. Inter- 
mediate values can be adjusted by experience. 
The graph in Fig. 1 is an aid to judging the 
correctness of the wear point values allotted. This 
graph is based on the assumption that, as a rule, 
the intervals between overhaul jobs depend upon 
operating conditions. The latter—as we have 
seen—can be characterised by wear factors. 
Consequently, if there is a unit with a wear 
factor 60 that requires overhaul jobs every six 
months, it can be assumed that a unit with 
wear factor 30 requires overhaul jobs once a 
year only. To design such a graph for a par- 
ticular plant is very simple. The highest wear 
factor and the corresponding interval between 
overhaul jobs are first determined and then the 
hyperbola is plotted from this point. 

To calculate the wear factor of a unit, the 
appropriate wear points are taken from the 
table. The point values are then multiplied 
with each other, and the result is the wear 








factor. For example: 

Reference No. | Wear points. 

ce? | 1-1 

H2 | 1-4 

Ul 1-2 

L4 3-6 

v4 4-0 
Wear factor 26-6 say 27 





Wear factors should be calculated for every- 
thing subject to the budget. However, if there 
are several units of the same type, working under 
similar conditions, the wear factor needs to be 
calculated once only for the type. 
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Fig. 1 A graph for checking the wear factors 
against intervals of overhauling. Equipment with 
a wear factor of 60 needs to be overhauled twice 
as often as equipment with a wear factory of 30. 


The next step is to add up all wear factors and 
to divide this total by the number of wear 
factors. This is the average wear factor. The 
wear ratio is the ratio of the individual to the 
average wear factor. 


CALCULATION OF LIMITS 
AND TABULATION 


To calculate the limits, a constant for all units 
isneeded. Assuming a yearly budget of £30,000 
and a total investment to be maintained of 
£500,000, the average yearly maintenance cost 


£30,000 ' 
would be £500,000 ~ £0-:06 per £ invested. 


This figure doubled (according to our assumption 
that we will allow double the average main- 
tenance costs at the limit) and divided by 12 
(to arrive at a monthly figure) leads to £0-01. 

Table II shows limits for a number of units 
which have been calculated using this constant. 
For example: unit No. 1 has a value of £17,500 
and a wear ratio of 0-12. Its limit is calculated 
simply by multiplying £17,500 by 0-01 by 0-12 = 
£21. These limits should be entered on the 
history cards. 























TABLE II, 
Unit Value | Wear Wear | Monthly 
No. £ factor Tatio | limit £ 
: 
1 | 17,500 | 4 0-12 21 
2 23,500 | 25 0-74 174 
3 45,000 17 0-51 230 
4 96,000 49 1-46 1,400 
| 105,000 65 1-93 2,025 
6 67,500 28 0-83 | 560 
7 48,000 36 1-07 513 
8 65,000 55 1-64 ,066 
9 10,500 44 1-31 138 
10 22,000 13 0-39 86 
Total 500,000 336 _ | 6,213 
Average 33-6 | 








The clerk in charge of the history cards will 
easily observe when a unit goes over the limit. 
He should report this fact to the plant engineer. 
The latter would investigate whether the excess 
is incidental (perhaps caused by lack of spare 
parts) or permanent. If he finds that the unit 
will stay above the limit, he would notify the 
executive who is in a position to decide whether 
to keep or to replace the unit. Thus, detecting 
excessive maintenance costs becomes a simple 
routine with a logical split-up of responsi- 
bilities. 

Let us assume that the history cards have 
already been in operation for some time when 
the limits were entered. Then it would be 
advisable to consider this particular day as the 
starting date of the system and to establish how 
many units exist which are obsolete from the 
viewpoint of maintenance, and how much more 
it costs to maintain them relative to the others. 
This may be done for all units together, per 
department and per type. 

Another interesting control figure is the total 
maintenance cost for the obsolete units expressed 
as a percentage of the budget. These figures, 
calculated at regular intervals, give a practical 
measuring stick for an effective replacement 
policy. If the company has so much money 
that it is not necessary to use obsolete units, 
the limits need only be lowered by a certain 
percentage. Thus the lapse of time for obtaining 
replacements may be eliminated. This, however, 
should only be done after careful investigation 
of each individual history card regarding the 
tread of maintenance costs and delivery required 
for a replacement. 


TABLE I, Wear Points. 


Note: R = Reference No. 











































































































Operating condition Degree 
Sunn SEES PEE meas a 
Corrosion, abrasive content or contamination None j Low High 
R | R Se 
Cl 1 4 1-1 | c3 | 1-5 
Capacity, head or pressure 1,000 G.P.M 5,000 G.P.M. 10,000 G.P.M. 
R small R | medium R | high 
HI 1-2 | H2 | 1-4 H3 | 1-6 
Usage .. ol 2 Be - wad 2,000 hrs. per year 4,000 hrs. per year | 6,000 hrs. per year 
R | 1 shift | R | 2 shifts | R | 3 shifts 
U1 | 1-2 U2 | 2-6 | U3 4-0 
Load . . me . | Slight Continuous Repeated 
“ a Constant | fluctuation fluctuation shocks 
R R R R z 
Li 1-2 | L2 | 1-7 | £3 2-4 | L4 | 3-6 
Vibrition or impact .. oe oe se None Slight Medium Severe 
R | R | R | “R 
v1 1 | v2 | 2 | v3 3 v4 4 








| | 
Un sitable material used in construction of aw 
u it | 


| MI | 2 
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CAESIUM ATOMIC TIME 
STANDARD 


Used at the National Physical 
Laboratory for Checking 
Quartz Clocks 


The quartz-ring clocks invented and used 
at the National Physical Laboratory, Teddington, 
which are regarded as the world’s best time 
keepers, have recently been calibrated with an 
atomic standard to a greater degree of accuracy 
than is given by astronomical time. The tradi- 
tional system of time-keeping is, of course, 
based on the rotation of the earth, but as the 
rate of rotation has been found to fluctuate 
during the year the results have to be averaged 
over intervals of several years and the quartz 
clocks must be adjusted periodically to keep in 
step with the earth. The quartz clocks cannot 
be relied upon to keep uniform time for such 
long periods, so that while it is possible to 
know the average value of the unit of time with 
great accuracy the value at any particular instant 
can only be known with a much smaller degree 
of accuracy. Moreover, the results can only 
be calculated some years in arrears when suffi- 
cient astronomical data have been accumulated 
and analysed. 

There is thus need for a standard which is 
not only more accurate but gives results more 
quickly. The natural vibrations of the atom 
seem to be the most likely source, and of all the 
atoms those of the element caesium are the most 
suitable owing to their particular magnetic 
properties. In one magnetic state the caesium 
atom sets itself along the direction of a magnetic 
field and in the other state in the opposite direc- 
tion. The state may be changed from one to the 
other by applying a very rapidly alternating 
magnetic field the frequency of which is a funda- 
mental constant of the caesium atom. The most 
accurate measurements of this frequency so far 
made give its value as 9,192-631830 Mc/s., 
but this figure may have to be revised slightly 
when all the astronomical measurements made 
during the last few months have been examined. 


EXPERIMENTAL APPARATUS 


In its present experimental form, the “ clock ” 
takes the form of a copper tube about 5 ft. in 
length in which a high vacuum is maintained. 
The tube is surrounded by coils used to produce 
the appropriate magnetic fields and a smaller 
copper tube leads from the middle of the main 
chamber to a small oscillator, similar to those 
used in radar equipment, which supplies the 
rapidly alternating field. The caesium atoms 
are evaporated from an oven at one end of the 
tube, passed through the appropriate field and 
focused on to a detector at the other end of 
the tube. When, however, the frequency of the 
oscillator, and therefore that of the alternating 
magnetic field, corresponds exactly to that of 
the caesium atom, the atoms are deflected away 
from the detector, the point of coincidence being 
indicated by a sudden drop in the number of 
atoms received by the detector. The oscillator 
can then be used to calibrate the quartz clocks. 
The latter calibrated in this way with the present 
apparatus will keep time to within one second 
in 30 years and it is considered that it will be 
possible to improve the performance to give an 
accuracy in time keeping to within one second in 
300 years. This standard of accuracy is, of 
course, only needed for the most precise scientific 
work. 

It should be acknowledged that the pioneer 
work on atomic standards of time has been 
carried out in the United States and a knowledge 
of the work done at Columbia University, the 
National Bureau of Standards and the Massa- 
chusetts Institute of Technology has been of 
great help in the development at the National 
Physical Laboratory referred to above. It is, 
however, the first time that a caesium atomic 
standard has been used to calibrate quartz 
clocks with an accuracy greater than that given 
by astronomical time. 
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ENGINEERING, MARINE 


EXHIBITION 


Second Article 


From September 1 to September 15, the 20th 
exhibition will be open to engineers and buyers 
from home and abroad. The president this year 
is Mr. H. S. Broom, joint managing director of 
Broom and Wade Limited. In this article we 
continue our pre-view reports of scme of the 
items on show. 


AUXILIARY GENERATOR 


The exhibits on the stand of the General 
Electric Company, Limited, Kingsway, London, 
W.C.2, have been selected to illustrate the 
company’s activities in the field of marine 
electrification. They include the 325-kW turbo- 
generator for the supply of auxiliary power, 
which is illustrated in Fig. 22, below. This set 
is one of twenty which are being supplied for 
tankers under construction by the Furness 
Shipbuilding Company, Limited, for London 
Overseas Freighters. It consists of a Fraser and 
Chalmers multi-stage impulse turbine operating 
under steam conditions of 425 lb. per square inch 
and a total temperature of 725 deg. F., the vacuum 
being 28-5 in. This turbine is coupled through 
David Brown double-helical reduction gears 
to an open canopy-protected type compound 
marine generator with an output of 325 kW at 
220 volts direct current when running at 1,100 
r.p.m. The turbine and generator are mounted 
on a common bedplate, which incorporates the 
oil tank. The set is arranged to exhaust into the 
main condenser. 


GROUP STARTER BOARD 


The starboard group starter board which is for 
the tanker S.S. “‘ San Florentino,” of the Eagle 
Oil and Shipping Company, Limited, is also 
being shown at the exhibition. The accommo- 
dation of a number of motor starters in standard 
cubicles, which may be combined to form multi- 
panel switchboards (as has been done in this 
case) results in a compact arrangement which 
facilitates maintenance and saves space. It also 
reduces the number of feeder circuits, with their 
associated switchgear, required on the main 
switchboard and is of assistance in locating 
faults and isolating faulty apparatus. 

The cubicles are built so that no supporting 
framework is necessary, and the unit parts are so 
designed that cubicles up to 6 ft. 6 in. high can 
be assembled in standard widths from 1 ft. 6 in. 
to 3 ft. and joined to form one switchboard. 

Wherever possible squirrel-cage motors are 
used on board ship in preference to slip-ring 
machines and as in the majority of cases these 
can be started by switching direct on to the line, 
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only simple and robust starters are necessary. 
For the larger machines, however, auto-trans- 
former starters are used. Where double-wound 
motors are installed, as is necessary for certain 
services, a separate line contactor is provided 
for each winding. These contactors are mechani- 
cally interlocked to ensure that one opens 
before the other closes. Where two-speed motors 
driving high-inertia loads, such as forced-draught 
fans, ‘are in use, arrangements may be made so 
that they will start at the lower speed. In cases 
where it is necessary to use slip-ring motors, 
air-break rotor starters are provided. 


SPECIAL-PURPOSE EQUIPMENT 


To meet the requirements of such special 
drives as the turning gear, the motor is started 
with a resistor in series with the stator to reduce 
the shock when the gear takes up its drive. 
This resistor is short-circuited when the motor 
has run up to speed. In view of the importance 
of maintaining the supply to the steering gear the 
associated starter is fitted with duplicate line 
contactors, which close simultaneously. Should 
one of these contactors drop out the supply will, 
however, be maintained through the other and 
an alarm sounded so that the fault can be 
rectified. A special starter has been developed 
for motors driving high-inertia loads such as oil 
purifiers. This permits the starting time to be 
prolonged up to as much as 24 minutes. 

All the starters can be fully protected against 
undervoltage, overload, short-circuit and earth 
leakage faults. Saturable core relays can be fitted 
to those for squirrel-cage motors. These allow 
currents up to ten times the full load value to 
be passed for periods long enough for the motors 
to run up under load, but provide normal over- 
load protection at other times. High rupturing 
capacity fuses are fitted for short-circuit fault 
protection. 

Each starter is normally provided with an 
externally-operated mechanically and electrically 
interlocked isolating switch. This may be 
mounted either in a separate cubicle or at the 
rear of the starter panel so that no live parts are 
accessible when the door of the starter cubicle is 
open. The switch is fitted with auxiliary 
contacts which open before the main contacts 
and isolate the control circuit. 

The contactors, overload relays, fuses and other 
components which may require attention are 
mounted on an insulating panel and are accessible 
from the front of the cubicle. The busbars, 
incoming and outgoing cables, and current and 
voltage transformers are housed at the rear, as 


Fig. 22 325-kW turbo- 
generator for direct- 
current auxiliary sup- 
plies in ships. General 
Electric Co., Ltd. 


SEPTEMBER 1—15 


Exhibits Described 


Auxiliary Generator 
Group Starter Board 
Special-Purpose Equipment General Electric Co., Ltd. 
Welding and Riveting Equipment 
Holden and Hunt, Ltd. 
Instruments for Industry 
Smiths Industrial Instruments, Ltd. 


Centrifugal Cargo Pump Hayward Tyler and Co., Ltd. 
Oil Engines W. H. Dorman and Co., Ltd. 


Automatic Turning Gear 
Inert-Gas Arc Welding 
Wire Rope Parting Machine 
Industrial X-Ray Equipment 
Metropolitan-Vickers Electrical Co., Ltd. 


Precision Fluid Seal Hall and Hall, Ltd. 


Outdoor Switchgear 
Variable Speed A.C. Motors 
A. Reyrolle and Co., Ltd. 


Positioning Equipment for Welders 


Donald Ross and Partners, Ltd. 
Diesel-Engine Starters Bryce Berger, Ltd. 


Rotary Metal-Melting Furnace 
Monometer Manufacturing Co., Ltd. 


Oil Circuit-Breakers 
Are Control 


Self-Opening Oil Separator 


Motor-Driven Compressor Units 
Worthington-Simpson, Ltd. 


Acoustic Treatment Burgess Products Co., Ltd. 
Specific Gravity Meter Simmonds Aerocessories, Ltd. 
Air and Gas Compressors Reavell and Co., Ltd. 
Profile Cutting Machine British Industrial Gases, Ltd. 
Seals and Strainers Beldam Asbestos Co., Ltd. 


Erskine, Heap and Co., Ltd. 
Alfa-Laval Co., Ltd. 


is the auto-transformer when one is required. 
All the meters are of the flush pattern and are 
mounted with any pilot switches and indicating 
lamps on the door of the cubicle. 


WELDING AND RIVETING 
EQUIPMENT 


Riveting and welding equipment is being shown 
on the stand of Holden and Hunt, Limited, 
Cox’s Lane Works, Old Hill, Staffordshire. 
There are on show 5, 10 and 15-kVA universal 
pedal-operated spot-welding machines with differ- 
ent arm set-ups and also a 15-kVA air-operated 
rocker-arm spot: welder of the latest design. 
A number of models of the company’s auto- 
wire butt-welding machines are being shown, 
having ratings ranging from 3 to 15 kVA and 
capable of butt welding mild-steel and copper 
rods of from 20 s.w.g. to 4 in. in diameter. 
Behind this machine display there is a patterned 
backcloth made of several hundred “* Scadcu ” 
electrode tips. 
Among the riveting equipment being dis- 
played is the electric resistance rivet oven 
illustrated in Fig. 23. It is a two-headed machine 
of 16-kV rating and has a capacity of 80 |b. 
an hour of rivets having a size between ~ in. 
diameter by 14 in. long, and 3 in. by 4 in. long. 
The principle involved is quite straightforward: 
the rivet is gripped between two large copper 
electrodes and the resistance of the rivet to the 
high current causes heat to be generated which 
quickly raises the temperature to that required. 
The only working expense, apart from the 
operator, is that of the electricity consumed, 
and the makers claim that under reasonable 
conditions 5 Ib. of rivet, can be heated by one unit, 
i.e., 1 kWh. It is also claimed that this mode 
of heating is cheaper than other methods for 
smaller rivets than } in. diameter by 4 in. long. 
The advantages over coke and oil-burning 
furnaces are the greater cleanliness and the 
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Fig. 23. Two-headed 16-kW rivet oven; the 

advantage of electric-resistance heating is the 

greater cleanliness compared with oil or coke-fired 
heaters. Holden & Hunt, Ltd. 


greater degree of control that can be maintained 
during heating. 

The machines have frames which are of 
welded-steel construction, and the body totally 
encloses the transformer and the high-voltage 
mains input terminals. Mounted on cast-iron 
wheels, the machines are easily moved about the 
shop or site, and they are also provided with 
strong eye-bolts for lifting purposes. The 
electrode holders are hard-copper castings, 
well finned to promote natural cooling, and the 
electrodes themselves, of hard drawn copper, 
are generally arranged for air cooling. Where 
a water supply is available, however, such as 
when the machine is to be installed in a pro- 
duction shop, water cooling of both electrode 
blocks can be arranged, and this results in longer 
times between dressing and renewal. 

All the high-voltage parts are totally enclosed 
to comply with the Factories Act. Special 
claims are made by the makers for the heating- 
speed regulator which is said to be completely 
foolproof. All the metal parts on the heads, 
i@., the secondary circuit, can be handled with 
impunity as the heating voltage is extremely low, 
2 or 3 volts only. 

There are six models in this series, having one, 
two or three heads and designed to have hourly 
capacities ranging from 30 to 180 lb. the ratings 
ranging from 6 kW to 30 kW. Each size can be 
obtained with electrical fittings suitable for 
either a 200-volt or 400-volt mains supply, which 
must be single-phase alternating current. 


INSTRUMENTS FOR INDUSTRY 


Among the tachometers displayed by Smiths 
Industrial Instruments Limited, Chronos Works, 





North Circular-road, London, N.W.2, is a 
new range of 6-in., 9-in. and 12-in. electric 
tachometers with “ platform ”’ scales designed to 
eliminate the problem of parallax. They are 
also showing a direct-mounting angle-type 12-in. 
magnetic tachometer specially designed for 
marine use, in which a seven-figure counter can 
be incorporated if required. 

The instrument illustrated in Fig. 24 is one 
of their Series M tachometer generators designed 
for a wide range of driving speeds and duties, 
such as oil-well drilling rigs, or traction Diesel 
engines. Generators of this type are particu- 
larly suited for rail-traction applications where 
the indication may be transmitted through 
jumper connections when multiple stock working 
is required. These generators are available for 
ranges varying between 0 to 500 r.p.m. and 0 to 
6,000 r.p.m., the varying ranges being obtained 
by using different windings, without altering 
the physical shape of the instrument. 

Other instruments on view include rudder- 
angle and propeller-pitch indicators of the 
Desynn remote-indicating type; multiple-channel 
Desynn recorders for collating information from 
up to six different sources such as angular position, 
fluid level, force, linear position, differential 
pressure, and pressure; and multiple-channel elec- 
trical recorders for collating rotational speeds 
from up to six different sources, using alternating- 
current generators. Recorders of this type can 
be installed in existing tachometer circuits 
without affecting the accuracy of the indication. 
Hand tachometers and engine service counters 
for light and heavy duties are on view, as are also 
a range of David Harcourt pressure and vacuum 
gauges. Harcourt pressure gauges, it may be 
recalled, were used on the oxygen equipment 
of the successful British Everest expedition. 


CENTRIFUGAL CARGO PUMP 


Products being displayed by Hayward Tyler and 
Company, Limited, Luton, Bedfordshire, include 
a 1,000-h.p. liquid-filled dynamometer motor of 
the swinging-frame type for testing horizontal 
pumps; an Electromersible borehole pumping 
unit available for boreholes ranging from 8 in. 
to 24 in. in diameter, with capacities ranging 
from 40 gallons to 1,900 gallons per minute under 
a maximum head of 1,200 ft.; a Hayward Tyler- 
Byron Jackson Multiplex centrifugal multiple- 
stage pump for oil refinery service, pipeline 
pumping or for boiler feed, available in capacities 
from 500 to 2,000 U.S. gallons per minute; 
a Hayward Tyler-Byron Jackson chemical 
pump, in which the entire rotating element can 
be removed without disturbing the suction or 
discharge piping, available in capacities from 
5 gallons to 600 gallons per minute under a 
maximum head of 230 ft.; and a vertical centri- 
fugal cargo pump, shown in Fig. 25, specially 
designed for oil tanker service, available in a 
range of capacities from 580 to 1,600 tons per 
hour of sea water against a discharge pressure 
of 140 lb. per square inch. The pump illustrated 
is the largest of the range. 

This pump is of the single-stage vertically-split 
volute casing design. Suction and discharge 
branches are incorporated in the pump body, so 
that the pump casing cover may be removed and 


Fig. 24 4-in. square 
and _tacho- 


meter generator for use 


indicator 


on oil-well drilling rigs 
and traction Diesel 
engines. Smiths Indus- 
trial Instruments, Ltd. 
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Fig. 25 Vertical centrifugal cargo pump with a 
capacity of 1,600-ton (sea water) per hour. 
Hayward Tyler & Co., Ltd. 


the pump completely dismantled without break- 
ing any pipe joints. The pump casing is provided 
with two alternative suction branches, either one 
of which can be used to suit the layout of the 
tanker. 

The double-eye-entry impeller is overhung on 
the shaft, which is carried in two bearings. The 
top main bearing is a deep-groove ball bearing 
which takes thrust and radial loads. The 
lower main bearing is of the roller type. Both 
are oil lubricated. 

The pump shaft has also been extended down- 
wards through the impeller to form a journal 
for an emergency sleeve-type steady bearing 
incorporated in the lower part of the pump 
casing. This bearing is intended only as a 
precautionary measure and as it has a large 
running clearance of 0-010 in., it can only 
operate as a bearing in the event of shaft deflec- 
tion. No sign of rubbing has yet been detected 
on this bearing surface. 

The stuffing box is fitted with a mechanical 
seal, and a drain hole in the casing allows any 
liquid leaking through this seal to run to the 
bilges. By using a mechanical seal, it is possible 
to shorten the pump shaft with a consequent 
saving in cost and weight. Periods between 
overhaul, it is claimed, are considerably length- 
ened, and leakage losses are reduced together with 
a cooler-running stuffing box. 


OIL ENGINES 


Three engines typical of their range are being 
exhibited by W. H. Dorman and Company, 
Limited, Stafford. One engine is in fully self- 
contained power-pack form, one is of the 
marine type, complete with forward and reverse 
gear, and the third is a six-cylinder unit in 
fan-to-flywheel form. The power-pack unit 
consists of a six-cylinder direct-injection engine 
developing 135 brake horse-power on continuous 
rating, or 165 brake horse-power when rated 
intermittently. The mounting is complete 
with radiator, controls, instruments, fuel tank 
and electrical equipment. The marine engine is 
also of the six-cylinder type, developing from 
74 brake horse-power at the output shaft with 
the crankshaft running at 800 r.p.m., to 138-7 
brake horse-power at 1,500 r.p.m. It is arranged 
for fresh-water cooling in conjunction with a 
keel cooler. An engine-mounted header tank 
and oil temperature stabiliser are incorporated. 

The third of the engines being featured is one 
which has not previously been shown at this 
Exhibition. It is one of a series of three engines 











Fig. 26 The 6LA six-cylinder Diesel engine, 

shown here in fan-to-flywheel form, is rated 

at 110 b.h.p., and is one of a series of three 

engines having three, four and six cylinders. 
W. H. Dorman & Co., Ltd. 


and is known as the 6LA model; it is illustrated 
here in Fig. 26. It has six cylinders in line, 
with a rated horse-power of 110. As exhibited, 
the engine is in the fan-to-flywheel form, but 
this engine and the other two in the series 
can be supplied as complete power-packs. 
The three engines in the series are designed to 
meet Ministry of Supply specifications in 
respect of bearings and unified screw threads. 
As many parts as possible have been made 
interchangeable throughout the range of engines, 
which have a common bore and stroke of 
120 mm. and 130 mm., respectively. 

The engines are of the four-stroke cycle type, 
with cast-iron crankcase and cylinder units, and 
chrome-hardened wet cylinder liners. The valves 
are overhead, the cast-iron cylinder heads having 
renewable valve guides and seats. Push-rods 
and hardened overhead rockers operate one 
exhaust valve and one inlet valve per cylinder; 
there are two springs to each valve. The pistons 
are of aluminium alloy, with three pressure rings 
and one slotted oil ring. Each of the engines is 
designed to accommodate a Rockford over- 
centre clutch and power take-off. For operating 
under conditions of high ambient temperature or 
at high altitudes, when power losses occur, 
cylinder blocks and pistons can be supplied 
which are 5 mm. greater in diameter than 
standard, the larger bore diameter giving a 
power increase of 84 per cent. 


AUTOMATIC TURNING GEAR 


Examples of the products of the Metropolitan- 
Vickers Electrical Company, Limited, Trafford 
Park, Manchester 17, are being displayed on 
three stands at the exhibition. Of those on the 
main stand, mention may be made of the auto- 
matic turning gear for marine steam turbines. 
This has been designed to enable the rotors to be 
turned at a speed which will cause the propeller 
to revolve very slowly, say once in ten minutes, 
and to effect the operation quickly and by remote 
control. In this way, it is ensured that the 
temperature is uniformly distributed circumferen- 
tially at each cross-section of the rotor. Inter- 
locks are provided so that the turning gear 
cannot be engaged unless the turbines and 
propeller are at rest; and so that steam cannot be 
admitted to the turbines until the turning gear 
has been disengaged. The equipment is driven by 
a motor and operates through double worm 
reduction gearing on to the first reduction 
pinion of the low-pressure turbine. 

_ Considerable interest is also likely to be shown 
in the model of a 100-MW turbo-alternator, as 
supplied to the Central Electricity Authority, 
which is also being exhibited on this stand. This 
will be sectioned to show the internal con- 
struction of the hydrogen-cooled generator. 


INERT-GAS ARC WELDING 


On the second stand there will be examples of 
the firm’s welding equipment. This includes 


an alternating-current inert-gas arc welding set, 
developed to meet demands for a mobile unit 
for welding light metals and alloys. The 
process employed dispenses with the use of a 
flux since the alternating-current arc disperses 
any superficial oxide on the material that is 
being welded. Moreover, the area surrounding 
the portion that is being welded, including the 
arc and the electrode, is shielded by inert gas so 
that contamination from atmospheric gases is 
avoided. 

Maximum cleaning of the workpiece is 
ensured by the use of series condensers to 
eliminate the direct-current component in the 
welding current. Condensers, which are only 
in circuit when the welding transformer is 
energised, are also provided to correct the power 
factor. The gas and water supplies are auto- 
matically controlled and for reasons of safety 
the idling voltage does not exceed 35 volts. 
The working voltage is imposed only when the 
operator is about to strike the arc and is 
removed immediately the arc is broken. A high- 
frequency current is provided to start the arc, 
but is automatically cut out immediately a 
steady condition has been reached, thus reducing 
radio interference to a minimum. The trans- 
former is automatically disconnected from the 
supply during the idling periods, thus reducing 
the power consumption. After use, the gas 
flow persists long enough to cool the tungsten 
electrode, thus preventing oxidation. The set 
can be manually or automatically controlled. 


WIRE ROPE PARTING MACHINE 


Fig. 27 is an illustration of a wire rope parting 
machine, which is also on view on this stand. 
It will part and seal in one operation any 
type of stranded wire rope without prelimi- 
nary binding, and leave the ends neatly 
finished, slightly tapered and free of loose 
strands. In operation, a rope is placed in a 
channel through the machine with the point 
of separation between two clamping heads. 
A heavy electric current is passed between the 
clamps and provides localised heating which, 
with a combined twisting and drawing motion of 
the clamps, quickly burns through the rope. 
The machine may also be used to seal the 
individual wires of each strand, while leaving the 
strands themselves separate so that the rope can 
be spliced. The time required to part a given 
size of rope will vary slightly according to its 
make-up and the lay of the strands, but 120 
seconds for a 1}-in. diameter rope may be taken 
as typical. The machine can be connected 
direct to a single-phase supply. 


INDUSTRIAL X-RAY EQUIPMENT 


The products of Newton Victor, Limited, 
who are a subsidiary of Metropolitan-Vickers, 
are being shown on the third stand and include 
the new industrial X-ray equipment illustrated 
in Fig. 28. This is the first set of its kind to 
be manufactured in Great Britain to employ 
gas insulation both for the X-ray tube and the 
transformer. It is designed for examining 


Fig. 28 Industrial X- 
ray equipment with gas- 
insulated transformer 
and tube. Metropolitan- 
Vickers Electrical Co., 


Ltd. 
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Fig. 27 Wire rope parting and sealing machine. 
Metropolitan-Vickers Electrical Co., Ltd. 


welded joints up to 14 in. thick on constructional 
sites and from this point of view the absence 
of high-voltage cables, rectifying valves and 
other ancillaries is a recommendation. 

The high-voltage transformer and the asso- 
ciated transformer for heating the filament of 
the X-ray tube are both contained in a cylin- 
drical steel tank 18 in. in diameter. The X-ray 
tube is directly connected to the high-tension 
transformer, the target or X-ray source being 
at the end of a pipe which projects 18 in. from 
the tank. The target extension tube can thus 
be inserted into hollow castings or the complete 
transformer-tube head can be placed inside 
pipes and pressure vessels larger than 18 in. in 
diameter. The use of sulphur hexafluoride for 
insulating both the transformer and X-ray tube 
keeps the weight to a minimum and at the same 
time improves the reliability of the equipment 
owing to the absence of insulating oils at high 
temperatures. 

The voltage and current controls, with the 
associated instruments and an exposure timer 
with a range of 0 to 55 minutes in 1-second 
intervals, are housed in a metal box as are the 
usual switches and indicating lamps. A constant 
supply of water for cooling the X-ray tube 
target is obtained from an air-cooled circulator, 
thus rendering the equipment independent of 
the mains supply. As will be seen from the 
illustration, the tube head is supported on a 
gantry so that it can be quickly and conveniently 
positioned in relation to the specimen. 


PRECISION FLUID SEAL 


The Hallprene fluid seal is the main feature 
displayed by Hall and Hall, Limited, Oldfield 
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Works, Hampton, Middlesex. Described by its 
manufacturers as a precision sealing device, the 
Hallprene seal comprises a U-ring of synthetic- 
rubber impregnated fabric filled with a soft 
resilicat rubber, the whole being bonded together. 
The inaterials, which can be selected to suit the 
conditions of service, are impervious to the action 
of hydraulic fluids up to temperatures of 250 
deg. F. 

in action, the soft synthetic rubber is deformed 
by fluid pressure, causing the sealing surface of 
the impregnated fabric sidewalls to expand. 
Since the filling is resilient, the walls of the pack- 
ing ring, which are slightly divergent, will not 
tend to collapse ; once put under pressure, the 
sealing action will be retained even though the 
fluid pressure falls to zero. 

Experience has shown that Hallprene seals are 
satisfactory under pressures ranging from 0 to 
50,000 Ib. per square inch. They are particu- 
larly suited for hydraulic presses and systems 
of all types, including aircraft hydraulic controls 
and landing gear, and have also proved valuable 
for use with shafts which are slightly out of align- 
ment or in hydraulic cylinders which have become 
oval with wear. 


OUTDOOR SWITCHGEAR 


Messrs. A. Reyrolle and Company, Limited, 
Hebburn, Co. Durham, are showing the first 
production model of a new outdoor combined 
ring-main switch and T-off fuse switch unit. 
This unit, which is illustrated in Fig. 29, com- 
prises two oil-immersed switches which are 
capable of breaking 400 amperes and of 
making circuit on faults of up to 250 MVA at 
11 kV. The T-off fuse-switch can be supplied 
with cartridge fuses with current ratings up to 
60 amperes with a rupturing capacity of 250 
MVA. 

As will be seen, the equipment is enclosed in a 
single tank measuring 2 ft. by 2 ft. by 2 ft. 6 in. 
Each of the switch blades is mounted on bushing 
insulators through which connection is made to 





Fig 29 11-kV combined ring-main switch and 
T-o f fuse switch unit for outdoor use. A. Reyrolle 


& Co., Ltd. 


ring-main cable boxes below the tank. The 
fixed contacts of both switches and one set of 
the fixed contacts of the fuse-switch are carried on 
central post-insulators. The other fixed contacts 
of the fuse-switch are supported on bushing 
insulators, which project through the back wall 
of the tank into the T-off cable box. Each 
fuse-switch has two breaks per phase and, if a 
fuse blows, all three of its poles are automatically 
tripped. Access to the fuses for replacement is 
obtained by raising a small cover and rotating 
an internal earth shield thus effectively screening 
the fuses from the live metal. 

The operating mechanisms are housed in shal- 
low side pockets, those for the switches being 
spring-assisted so that the speeds of opening and 
closing are independent of the operator. The 
fuse-switch mechanism is spring-charged by 
pulling the operating handle down, the circuit 
being closed by returning the handle to the verti- 
cal position. Facilities are provided for earthing 
and pressure-testing all the cable circuits. 


VARIABLE SPEED A.C. MOTORS 


The same firm are also showing a selection of 
their variable-speed alternating current commu- 
tator motors with outputs ranging from 5 to 
35 h.p. One of these is fitted with a pilot motor 
so that the speed can be remotely controlled. 
There are also examples of direct-current welding 
generators, which can be operated by any type of 
prime mover. Three of these are equipped with 
self-contained alternating-current driving motors 
with the control and starter units mounted above 
the frame, while the fine-regulator controls 
of the generators are housed in separate cases. 
All the generators have drooping voltage charac- 
teristics, their maximum welding ratings ranging 
from 175 to 425 amperes with open-circuit 
voltages of 70 volts. 

There is also a 300-ampere twin-operator 
set driven by an alternating-current motor and a 
1,000-ampere five-operator set for continuous 
hand welding. 


POSITIONING EQUIPMENT 
FOR WELDERS 


A very -wide range of Twinner holding and 
positioning equipment for manipulating large 
components during welding operations is being 
exhibited by Donald Ross and Partners, Limited, 
1-3 Arlington-road, London, N.1. Among the 
models displayed are the latest Twinner-Aronson 
universal balance positioners of various capa- 
cities—that of 25 cwt. capacity is shown in 
Fig. 30—and including new free-standing models. 
These positioners are so designed that, because 
the workpiece is balanced in a position of neutral 
stability, movements can be made with relatively 
little effort to bring the workpiece into position 
for down-hand welding. These machines are, 
of course, suitable for other operations than 
welding as, for example, marking out and 
inspection of castings, for polishing, metal 
spraying and X-ray inspection of heavy com- 
ponents. 

The new Twinner turning rolls are also being 
shown. There are six models in the new range, 
each consisting of one driving unit and one idler, 
and they can accommodate cylinders weighing 
from 2 to 100 tons and from 12 in. to 16 ft. in 
diameter. One of the features of these new 
rolls is the steel discs inserted between the rubber 
rollers to prevent overloading and crushing 
or wearing out of the tyres. 

Also on show for the first time is the com- 
pany’s hydraulic platform which enables the 
operator to work over the centre of large drums. 
The platform is easily adjusted for heights 
from 5 ft. 2 in. to 12 ft. 4 in. and has an adequate 
forward reach, with a safe working load of 
4 cwt. on the platform whatever the position. 

Among the other machines being displayed 
on this stand are “ Trac-Treds” (for rotating 
lightweight cylinders), power-driven production 
positioners of 5 cwt. and 3 ton capacities, and 
smaller equipment such as vices, welding slabs, 
pipe clamps and other fixings designed to assist 
and speed up assembly by welding. 








Fig. 30 Twinner-Aronson universal balance posi- 
tioner of 25 cwt. capacity. Donald Ross & 
Partners, Ltd. 


DIESEL-ENGINE STARTERS 


Fuel injection pumps, nozzles and holders, a 
servo-hydraulic governor as fitted on the Napier 
Deltic engine, and hand-starting equipment for 
Diesel engines are displayed by Bryce Berger, 
Limited, Ironbarks Works, Staines, Middlesex. 
Their Handraulic starter is demonstrated in 
action on a Rolls-Royce C6SFL oil engine and 
a Petter-McLaren PD4 engine, and is also 
shown fitted on a Perkins P6 Diesel and an 
Ajax Apollo marine engine (Leyland 600). In 
addition, it is shown sectioned to illustrate the 
working principles. Fig. 31 shows it laid out on 
a display panel. 

The Berger Handraulic starter is self-contained 
and is flameproof, and operates on a combined 
system of pneumatic and hydraulic power. It 
includes a hydraulic accumulator of the cylinder 
and piston type. The cylinder is filled initially 
with nitrogen at approximately 2,800 lb. per 
square inch, and is then sealed, so that the 
nitrogen cannot leak away. The piston is then 
resting at the base of the cylinder. Hydraulic 
fluid is pumped, normally by hand, into the 
accumulator on the opposite side of the piston, 
compressing the nitrogen to approximately 
4,000 Ib. per square inch; the piston completely 
isolates the fluid from the nitrogen. On operating 
the control lever, the energy stored in the 





Fig. 31 Layout of the Handraulic starter for 
Diesel engines. Bryce Berger, Ltd. 
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nitrogen is transmitted through the hydraulic 
fluid to the starter, applying a larg2 torque 
impulse to the crankshaft. 

In the demonstration engines, instead of 
charging the accumulator by hand-pump, an 
automatic charging pump is fitted. This unit 
is available for engines where a number of 
starts are required in a short period. 

A useful feature of the Handraulic starter is 
that by holding the control lever fully open and 
operating the hand-pump, the crankshaft can 
be inched in order to make timing adjustments 
without decompressing the engine. 


ROTARY METAL-MELTING FURNACE 


A type of metal-melting unit which is finding 
increasing application in industry at the presenti 
time is the horizontal rotary furnace, and among 
the exhibits of the Monometer Manufacturing 
Company Limited, Savoy House, 115-116 
Strand, London, W.C.2, is the two-ton (brass) 
capacity oil-fired fully-mechanised rotary furnace 
installation seen in Fig. 32. The oil burner 
fires direct into the furnace through the conical 
end seen in the foreground on the right, the 
products of combustion passing out at the other 
end of the furnace which also serves as the 
charging aperture. The box-like end flue seen 
on the extreme left is retractable and is 
wheeled into position as soon as the charging 
of the furnace is completed. The furnace lends 
itself to gas and pulverised-coal firing as well 
as to oil firing, and the end flue serves either to 
evacuate the products of combustion to a 
chimney stack or to a suitable metallic preheater 
in which the air supply for the burner can be 
preheated to temperatures ranging from 200 deg. 
to 500 deg. C. 

The lining of the furnace usually consists of 
rammed magnesite for the high-melting-point 
metals, and of high-grade firebrick when lower 
temperatures are involved. As may be seen in 
Fig. 32, the furnace shell is encircled by two 
machined tyres which are carried on two pairs 
of rollers driven through reduction gearing by 
an electric motor. During a melt, the furnace 
rotates continuously at a slow speed, this 
rotation being automatic and operating under 
push-button control. The pouring spout of the 
furnace is shown in the illustration and directly 
opposite this on the other side of the furnace is 
a slagging spout. 

The furnace is used for melting copper, 
gunmetal, bronze, aluminium in all forms, 
including scrap, swarf and borings, tin-foil, 








Fig. 33 Contact assem- 


bly of low-tension oil 





circuit-breaker. 
Erskine, Heap & Co., 
Ltd. 











































lead residues and old battery plates, and also 
irons and steels. When charged with metal at 
1,380 deg. C., it is stated that the furnace will 
raise this to 1,500 deg. C. in 30 minutes with an 
oil consumption of 11-2 gallons per ton. The 
makers further state that after the furnace is 
preheated by a first heat, the fuel consumption 
per ton of aluminium will be 8 gallons and the 
melting time 45 minutes, the pouring temperature 
being 650-720 deg. C. For high-duty iron the 
oil consumption is 30 gallons per ton, the 
melting time 100 minutes, and the pouring 
temperature 1,410-1,450 deg. C. For steel the 
consumption is 35 gallons per ton, the melting 
time 120 minutes, and the pouring temperature 
1,550 deg. C. 

The useful life of the furnace refractory may 
be 120 heats for irons, 500-600 heats for copper 
and its alloys, and up to 2 years for aluminium 
and lead. 

In addition to the two-ton model the furnace 
is available in 1-ton, 3-ton, 5-ton and 10-ton 
capacities. 


OIL CIRCUIT-BREAKERS 


Messrs. Erskine, Heap and Company, Limited, 
Broughton, Manchester 7, are showing examples 
of their oil circuit-breakers such as are 
designed for current ratings of 600, 800, 1,000 
and 1,200 amperes at 400 to 600 volts and for 
current ratings of 400, 600 and 800 amperes at 


Fig. 32 Fully-mechanised oil-fired rotary melting furnace of two tons capacity for copper, gun- 
metal, aluminium and other non-ferrous metals, and for irons and steels. Monometer Manufacturing 
Co., Ltd. 
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3-3 kV. The tested rupturing capacity of the 
first range is 25 MVA at 400 volts and of the 
second, 50 MVA at 3-3 kV. 

The top plate of these circuit-breakers is a 
heavily-ribbed gunmetal casting which forms 
a support for the contact insulators, switch- 


lifting brackets and guide rods. The insulators 
are Bakelite tubes and are designed to withstand 
the electromagnetic forces which are set up under 
short-circuit conditions. They are fitted to 
machined surfaces and locating pins on the top 
plate, the design being such that any tendency 
to turn under short-circuit conditions is prevented. 

Fig. 33 shows the contact system for the low- 
tension circuit-breakers in which two pairs of 
main and two pairs of arcing contacts are used. 
As will be seen, the fixed finger contacts, which 
are individually self-aligning, are mounted on 
pivoted side plates so that when the circuit- 
breaker is “off”? they are held in an open 
““vee’’ position. The moving contacts have 
parallel sides and during the making operation 
pass between the open “‘ vees ”’ without touching 
the fixed contacts and press upwards an insulated 
slider block. This block forces the finger 
contacts to close on to the side of the moving 
contact bar with full surface contact. After 
contact is made further movement gives a 
wiping action to the contact surfaces, and 
increases the pressure between them. Full 
surface contact under pressure is thus obtained 
at the instant of ‘“* make” on both the main 
and arcing contacts. 

During the breaking operation, the spring- 
controlled slider maintains contact until the 
moving contact leaves the bottom tips of the 
arcing contacts. It then forces the contacts 
into their free position, thus ensuring that the 
effective speed of the break is considerably 
higher than that of the moving bar. The main 
contacts are shorter than the arcing contacts, 
consequently, there is a considerable lead on 
breaking between the arc tip and the main 
contacts, thus ensuring that the arcing is entirely 
confined to the tips of the arcing contacts. 
The moving-contact assembly is braced to 
withstand high short-circuit duties. Guide rods 
enable a straight line motion to be given to 
them and throw-off springs ensure consistent 
breaking speeds. An oil dashpot buffer prevents 
bounce at the end of the opening stroke. 


ARC CONTROL 


An example of the air-insulated metal-clad 
switchgear with vertical isolation which is being 
exhibited by the same firm is illustrated in 
Fig. 34. This shows a direct-blast arc-control 
circuit-breaker which is designed for 6-6 and 
11-kV circuits, and for current ratings of 400 
and 600 amperes, the tested rupturing capacity 
being 250 MVA. 

The arc control device, with which each phase 
of this circuit-breaker is equipped, consists ol a 
gunmetal chamber in which the fixed contacts 
are mounted and below which the insulated 
arc-control chamber is placed. The princ:ple 
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Fig. 34 Air-insulated metal-clad switchgear with 
direct-blast arc control. Erskine, Heap & Co., 
Ltd. 


of operation is that a pressure set up in the 
chamber at the first break is released into the 
transfer chamber formed by the passages inside 
the insulated arc-control chamber between the 
two sets of fixed contacts and thus forces clean 
oil at high pressure between the contacts at the 
second break immediately the second arc is 
struck. The arc is thus blown out into the vent 
and the circuit cleared. 


SELF-OPENING OIL SEPARATOR 


A range of lubricating and fuel-oil purifiers 
for all types of turbine and Diesel-propelled 
vessels is displayed on the stand of the Alfa-Laval 
Company, Limited, Great West-road, Brentford, 
Middlesex. One item exhibited is the de 
Laval self-opening centrifuge, type PX209-15F, 
which is designed to work in conjunction with 
a clarifier type 1919C, to give continuous opera- 
tion and to provide for automatically discharging 
the separated solids without loss of oil. The 
bowl of the centrifuge has a conical sludge space. 
Discharge is accomplished by a_ hydraulic 
mechanism operated by a small fresh-water 
supply, which, when the valve is opened, allows 
the movable bottom of the centrifuge bowl to 
fall, disclosing radial slots in the wall of the 
bowl through which the sludge is discharged by 
centrifugal force. The method of operation 
employed ensures that the sludge discharged 
contains only a negligible quantity of oil. 

The separator is supplied with suction and 
discharge pumps directly coupled to the cross 
shaft. Constant feed is obtained by a constant- 
pressure valve which returns any excess of oil 
back to the suction side of the inlet pump, 
which also allows for circulation of the oil 
through the heater prior to opening the feed 
valve, in order to attain the correct temperature 
for pumping, 180 deg. F. The machine is 
is fitted with a 15-h.p. motor, but when running 
on'y 10 h.p. is consumed. The additional 
power is required to overcome: the starting load 
ani the momentary additional load during 
di.charge. The capacity of the machine at 
working temperature ranges from 4 tons per 
hcur at a Redwood No. 1 viscosity of 1200 
ard less (at 100 deg. F.) to 2 tons per hour 
at a Redwood No. | viscosity of 3500. 


MOTOR-DRIVEN COMPRESSOR UNITS 


A new range of compact Monobloc air-cooled 
reciprocating air compressors is on view on the 
stand of Worthington-Simpson, Limited, Newark, 
Nottinghamshire, in sizes from 1 h.p. to 10 h.p., 
with piston displacements up to 55 cub. ft. per 
minute and pressures up to 350 lb. per square 
inch. Both single-stage and two-stage machines 
are available. An example is illustrated in Fig. 
35, which shows the MTV36 two-stage compres- 
sor. This machine is driven by a totally 
enclosed fan-cooled 10-h.p. motor, has a displace- 
ment of 36-7 cub. ft. per minute and operates 
at a maximum pressure of 175 lb. per square inch. 

The unit construction of the Monobloc range 
of air compressors eliminates the need for 
separate driving motors, bedplates, couplings, 
belts, pulleys and safety guards. The MTV 36 
compressor illustrated, which is generally typical 
of the range, has a cast-iron crankcase of the 
enclosed type forming an oil reservoir. Lubrica- 
tion is by the simple splash system. Both 
main and big-end bearings are of the ball and 
roller type. The crankshaft is fitted with a 
flywheel and cooling fan at the driving motor 
end; the crankpin, with the web and counter- 
weight, is in forged steel fitted on a coned and 
keyed end to the motor shaft. 

The cylinders are of high-grade close-grained 
cast iron with deep transverse radiating fins 
providing an ample cooling surface. The bores 
are machined and honed to a mirror finish. 
The cylinder heads are generously-finned alu- 
minium castings (certain other models have 
cast-iron heads). The high-pressure piston is of 
lightweight cast iron, and the low-pressure piston 
(in the larger machines, as shown) is of alumin- 
ium. The connecting rods are of drop-froged 
steel, the small-end bushes being of chilled 
phosphor bronze running on hardened and 
ground steel gudgeon pins. 

Worthington-Simpson multiple strip ‘* feather” 
valves are fitted; this valve consists of a thin 
strip of spring steel, not rigidly held at any 
point, covering a slightly smaller slot in the 
ground-face seat. On opening, the strip flexes 
against a curved guard allowing air to pass on 
either side of the strip. On closing, the strip 
seats by increasing contact from each end to the 
centre, and is not subject to heavy impact loads 
as is commonly the case with other valves of 
equivalent size. 

An intercooler of the finned-tube type is fitted 
between the condensate bottles and is located in 
the airstream from the fan. Pressure regulation 
can be either of the automatic type which 
unloads the compressor whenever the receiver 
pressure rises above a specified maximum, or it 
may be of the stop/start type utilising an elec- 
trical pressure switch actuated by receiver 
pressure. An automatic initial starting unloader 
can also be provided, which allows all air to 


Fig.35 The Monobloc 

motor-driven two-stage 

air-cooled compressor. 

Worthington - Simpson, 
Ltd. 
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escape from the compressor when the machine 
stops, and on starting withholds full load from 
the compressor until the motor has attained its 
rated speed. 

In addition to the new Monobloc compressors, 
Worthington-Simpson are showing a range of 
self-priming and _ non-self-priming Monobloc 
centrifugal pumps in sizes from } h.p. to 30 h.p., 
with capacities up to 1,200 gallons per minute 
and heads up to 600 ft. They are also displaying 
new chemical pumps in Worthite and 18-8-3 
stainless steel for handling acids, alkalies and 
slurries; a Numarine automatic self-priming 
pump for general ships’ service; a horizontal 
split-case centrifugal pump; a direct-acting 
steam pump in motion; a vertical triplex power 
pump for high-pressure hydraulic services; anda 
vertical water-cooled vacuum pump. 


ACOUSTIC TREATMENT 


Acoustic treatment is the principal theme of 
the exhibits of the Burgess Products Company, 
Limited, Brookfield-road, Hinckley, Leicester- 
shire. Their stand is largely constructed from 
Burgess acoustic tiles, with an acoustic-tiled 
ceiling in which are installed a range of contem- 
porary light fittings specially designed by the 
General Electric Company for easy fitting in 
this type of ceiling. The stand also incorporates 
a wall-type acoustic telephone booth which 
makes possible telephone conversations in envi- 
ronments such as ships’ engine rooms, machine 
shops or press shops. 

Also on view is Burgess acoustical ducting, 
incorporating a specially-perforated metal lining 
backed by a selected non-inflammable absorbent 
pad, the whole assembly being designed to suppress 
a specified range of objectionable frequencies. 
The ducting may incorporate a system of tuned 
splitters running lengthwise along it. Short 
lengths of suitable acoustic ducting can be 
applied to heating and ventilating installations 
to suppress airborne fan noise enabling the fan 
and duct-work sizes to be reduced. 

In addition to their well-known air-intake and 
exhaust silencer and acoustic-treatment equip- 
ment which they manufacture for aircraft-engine 
and gas-turbine test stands as well as for struc- 
tural applications, the Burgess company are 
showing their oil-washed air cleaner; a representa- 
tive range of microswitches for use as limit 
switches, safety switches, control switches and 
special services, and two examples of their electri- 
cally-operated tools—the industrial Vibro tool 
for engraving metals, glass, porcelain, etc., 
used like a pencil, and their Vibro-Sprayer for 
paints, oils, insecticides, etc. 


SPECIFIC GRAVITY METER 


An electrically-operated remote-reading specific 
gravity meter is being demonstrated by Simmonds 
Aerocessories, Limited, Treforest, Pontypridd, 
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Glamorganshire. This instrument, which is 
illustrated in Fig. 36, provides a ready indication 
of liquid specific gravity without the need for 
sampling or the use of hydrometers. It depends 
on a float which is buoyant in the lightest 
liquid to be measured, and which may be pulled 
down by an electromagnet. (Conversely, a 
** heavy ” float may be pulled up in the case of 
a top-mounted unit.) At the measurement point 
for a given liquid, the electromagnet pull is 
arranged to be such that the buoyancy force is 
just overcome, and the float moves towards the 
electromagnet. On reaching the end of its 
travel, an armature which is mechanically 
coupled to the float causes an inductance to 
change its value. This change affects the current 
flowing through the inductance and in turn 
operates a relay controlling a signal lamp. 
The current through the electromagnet is a 
function of specific gravity and its value is 
read directly on a circular scale milliammeter. 

The tank unit is completely immersed, and 
may be located in relatively inaccessible places, 
no adjustment being required in use. The 
instrument is designed to operate from an 
alternating-current supply, but can be adapted 
for use on direct current. Variations in supply 
voltage and resistance of leads have no effect on 
the result. The system is very robust and 
employs no expendable components such as 
thermionic valves. 

Also on view on the Simmonds stand is an 
electronic flowmeter weighing approximately 
6 lb. including the pipe element, rate of flow 
and total-quantity-used meter. By including 
correction-setting devices for variation of specific 
gravity, the instrument can indicate mass 
readings. Simmonds are also showing a range 
of industrial and marine liquid-contents gauges, 
with automatic switching operating warning 
lights or controlling the stopping and starting of 
pumps; liquid separators separating down to 
5 microns, and Fram oil filters; and a range of 
self-locking nuts with British, American and 
metric thread . 


AIR AND GAS COMPRESSORS 


Reavell and Company, Limited, Ranelagh 
Works, Ipswich, are showing examples of their 
standard range of air and gas compressors, both 
of the reciprocating and rotary types, single or 
multiple-stage, among which may be mentioned 
a four-stage machine suitable for pressures up 
to 300 atmospheres, and a small compressor 
specially designed for dealing with helium and 
other rare gases. In this machine, an oil-free 
cylinder with carbon piston packing and a 
patented diaphragm prevents any possibility 
of oil from the crankcase coming into contact 
with the gas, and also eliminates the possibility 
of gas leaking to, or being contaminated by, the 
atmosphere. 

Also on view on the Reavell stand are three 
types of rotary air motors designed for starting 
internal-combustion engines, and examples from 








Fig. 37 Profile cutting 
machine using acetylene, 
propane or coal gas. 
Steel up to 3 in. thick 
British 
Industrial Gases, Ltd. 


can be cut. 


the Reavell range of concrete breakers and 
pneumatic picks. 


PROFILE CUTTING MACHINE 


Fig. 37 is an illustration of a profile cutting 
machine which is being exhibited by British 
Industrial Gases, Limited, 32 Victoria-street 
London, S.W.1. As will be seen, it consists 
of a cutting bench and tracing table which 
carries the tracing gear and cutting head. The 
cutting table has two cast-iron sides on which 
are mounted two T-bars with cast-iron dogs. 
The tracing table is also of cast iron but with 
a wooden top, and is spanned by a travelling 
carriage. Upon this carriage is a second 
carriage with a cutting head at one end and an 
electric motor, which drives the tracer roller 
through a reduction gear, at the other. 

As regards capacity, the largest cutting dia- 
meter of the machine is 26 in., the longest 
straight line 40 in., the Jargest square 26 in., and 
the largest rectangle 2 ft. 7 in. by 2 ft. 2 in. 
Acetylene, propane or coal gas is used as fuel 
in conjunction with standard B.1.G. cutting tips, 
and steel parts of almost any shape up to 3 in. 
thick can be cut. 

The machine is primarily designed for wooden 
templates, the tracer being guided round the 
profile by hand. It is therefore very suitable 
for “* one off ’’ work as the expense and trouble 
of producing a steel template necessary for a 
magnetic drive are eliminated. There are two 
sizes of tracer spindle, one } in. in diameter, for 
intricate work where sharp corners are required 


Fig. 36 Industrial 
direct-reading remote- 
indicating specific gra- 
vity indicator. 
monds 


Sim- 
Aerocessories, 
Ltd. 
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and the other, } in. in diameter, for general work 
where large radii are permitted. An automatic 
attachment enables straight lines to be cut 
parallel to the edge of the table, thus eliminating 
the need to guide the tracer by hand. To 
operate this attachment a straight edged tem- 
plate is secured to the tracing table and the 
attachment is then clamped to a carriage runway 
at right angles to the line of cut. A plunger 
exerts pressure on the wheel of the carriage 
thus pushing the tracer against the template. 
A further attachment enables circles to be cut. 


SEALS AND STRAINERS 


The Beldam Asbestos Company, Limited, Lascar 
House, Hounslow, Middlesex, are showing 
a wide range of jointings, packings, and heat 
insulating materials for marine and industrial 
service, including Asoid jointings for rigorous 
service with hot oils, acids and alkalis; Kymbala 
jointings for superheated steam; Benzoil joint- 
ings for petroleum distillates; and  Lascar 
moulded sealing rings, used extensively for 
Diesel engine piston-cooling glands, for hydraulic 
rams and for refrigerator compressors. 

On the same stand their associate company, 
Auto-Klean Strainers, Limited, are showing 
self-cleaning strainers for all types of duty, 
ranging in capacity from | gallon to. 100,000 
gallons per hour. The method by which the 
strainer element is cleaned by rotating it against 
a series of fixed cleaner blades which remove 
the trapped dirt is demonstrated in a working 
model. They are also exhibiting their Lolos 
strainer, both self-cleaning and otherwise, for 
filtering abrasive liquids. The smaller non- 
self-cleaning models are widely used on higi- 
pressure Diesel fuel-injection systems. Also on 
view is a sectioned model of a Flushflo strainer. 


(To be continued) 
x * * 


ELECTRICITY SUPPLY IN JULY 


During July, 1955, 4,309 million kWh were sold 
by the Central Electricity Authority to the 
English and Welsh Area Boards. This was an 
increase of 2-7 per cent. over the figure for July, 
1954. Allowing for weather conditions and 
working days the increase was 10-1 per cent. 

The amount of electricity sent out by the 
Area Boards during the same month was also 
4,309 million kWh, of which 149 million kWh 
were supplied directly by the Central Authority. 
The increases in the amounts sent out compared 
with the corresponding figures in July, 1954, 
were 2-1 per cent. in the “ mainly industria! ” 
and 1-1 per cent. in the “ mainly non-industria! ” 
areas. 
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DIESEL-ELECTRIC SHUNTING 
LOCOMOTIVES 
350-B.H.P. UNITS FOR BRITISH RAILWAYS 


Ten of the batch of 85 Diesel-electric shunting 
locomotives that has been ordered by British 
Railways are being fitted with traction equip- 
ment made by Crompton Parkinson, Limited, 
Chelmsford, and engines made by Crossley 
Brothers, Limited, Manchester, 11. These loco- 
motives are all of the 0-6-0 350-h.p. standard 
design of which many are already in use in 
various parts of the country. The Crompton 
Parkinson/Crossley batch are at present being 
tested and commissioned. Their maximum 
tractive effort is 35,000 lb. with a continuous 
value of 15,400 at 54 m.p.h. With a weight of 
46 tons, the maximum speed is 20 m.p.h. 

The Diesel engine used is the EST6, of which 
many are already in service in Diesel-mechanical 
shunters. It is a robust unit of 7-in. bore and 
9-in. stroke, using the two-stroke cycle and 
employing the port-controlled loop-scavenge 
principle in conjunction with exhaust-pulse 
pressure charging. All parts are readily acces- 
sible for maintenance, including the exhaust 
ports which can be reached through doors in 
the exhaust manifold. An engine undergoing 
trials is shown in Fig. 1. The illustration also 
shows clearly the standard three-point mounting 
system for the complete engine and generator 
unit. The one-hour traction rating for this 
engine is 400 brake horse-power at 900 r.p.m. 
For this application the maximum speed is 
825 r.p.m. and the service idling speed 350 r.p.m. 


MAIN GENERATOR 


The main generator has a 1-hour rating of 
220 kW, 570 amps., 385 volts, 825 r.p.m. 
and a continuous rating of 214 kW, 492 amps., 
435 volts, 825 r.p.m. It is a single-bearing 
self-ventilated machine, solidly coupled to the 
engine. The armature is built on a shaft which 
is a special forging, the shaft and coupling being 
in one piece. Another feature of the con- 
struction is the special hand barring gear that 
has been embodied in the coupling end of the 
rotor, so providing a simple means of turning 
over the whole engine generator shaft assembly. 
This consists of a lever which fits on a pivot pin 
mounted on the generator, and which carries 
at its end a swinging link. The free end of the 
link engages with projections on the fan disc 
of the rotor, forming a pawl-and-ratchet mech- 
anism which can operate in either direction. 
Very accurate positioning of the crankshaft is 
therefore possible. 

The magnet frame is of cast steel, the pro- 





Fig. 1 


The Crossley EST-6 two-stroke loop scavenge engine is close- 
coup ed to a Crompton Parkinson generator to form the power unit of a 
sh inting locomotive having a maximum traction effort of 35,000 Ib. 


portions ensuring moderate weight in conjunction 
with maximum strength. Mounting arrange- 
ments for the magnet frame include vertical and 
horizontal bases whereby the main generator 
frame is attached to the fabricated engine under- 
bed, which in turn is bolted to the Diesel engine 
crankcase. 

The generator has three field windings, 
namely, self and separately excited shunt 
windings, and a series winding which is used only 
for starting purposes. Its characteristics have 
been so designed that no complications such as 
separate exciters or regulating devices are 
necessary. Both the field and the armature 
coils have been fully pressed and _ bakelised, 
thereby eliminating shrinkage during service 
and ensuring rigidity, freedom from breakdown 
and close dimensional tolerances. Double- 
annealed soft copper is used throughout. All 
field coils are in separate sections and each section 
embodies terminals to receive the external 
connections. The main insulation is carried 
throughout the complete length of the armature 
coils, thus eliminating the source of weakness 
that would be present if the main insulation were 
supplied only to the slot portions of the coils. 

Mounted on the main generator in the manner 
shown in Fig. 2, is the auxiliary generator, 
which, in turn, has a centrifugal blower mounted 
on it for the forced ventilation of the traction 
motors. This arrangement obviates the need 
for more than one belt drive from the main 
generator. The 1-hour rating of the auxiliary 
generator is 90 volts, 13-5 kW at 1,165/2,750 
r.p.m. and the continuous rating is 12 kW under 
the same conditions ; corresponding engine speeds 
are 350-825 r.p.m. The auxiliary generator 
voltage is maintained at 90 volts by means of a 
carbon-pile automatic voltage regulator installed 
in the driver’s cab. 


TRACTION MOTORS 


The two axle-hung nose-suspended traction 
motors have double-reduction gearing, one gear- 
wheel and pinion being accommodated at each 
side of each motor. The layshaft joining the 
first and second train is carried on roller bearings, 
and is mounted in an eccentric shaft whereby 
the drive is easily de-meshed if the locomotive 
has to be moved at speeds in excess of 20 m.p.h. 
from one shunting yard to another. In Fig. 3, 
which shows the traction motor viewed from the 
layshaft end, the pinion is shown partly out of 
mesh. To move it in or out of mesh, the nuts 
holding the two sleeve 
clamps are slackened and 
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Fig. 2 As shown here, the auxiliary generator is 

mounted on top of the main generator and is belt 

driven. The forced-cooling fan for the traction 
motors is bolted to the auxiliary generator. 


the clamps freed with a jack screw. The sleeve 
which carries the layshaft can then be rotated 
until the lugs at the ends correspond to the holes 
in the frame. A bolt then holds them in place. 

A particular feature of the drive is the lining-up 
of the layshaft, the armature shaft and the axle 
all in the same plane. This has resulted in a 
motor of relatively small overall dimensions and, 
in that the armature shaft and axle are at the 
same height, it has provided ample clearance 
between the motor frame and the locomotive 
footplate to simplify erection and servicing. 
A further feature of the drive is that the armature 
pinion, as well as the pinion and gearwheel on 
the layshaft, is arranged for removal when 
necessary by high-pressure oil injection. As 
mentioned above, the motors are nose suspended 
and the necessary resilience is introduced by 
rubber springs located between the nose support 
and the fixing on the locomotive frame. Sus- 
pension bearings are of the conventional type, 
but to simplify maintenance, Armstrong lubri- 
cators have been fitted. 

The control gear was designed and made by 
Allen West and Company, Limited, Brighton, 7. 
It is contained in a single desk-type cubicle 





Fig. 3. The traction motors are nose-suspended and drive through 
double-reduction gear. The lay-shaft is eccentrically mounted in the 
sleeve so that the pinions can be taken out of mesh. 
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located in the driver’s cab, and has controls 
which are to the standard British Railways 
pattern. The power circuits are also standard 
to British Railways in that the two traction 
motors are connected in parallel across the main 
generator. No series-paralleling arrangements 
are provided, however, since it was considered 
that the capacities of the generator and the 
motors would be ample for all the varying duties 
that the locomotives would be called upon to 
perform, including hump shunting, without 
resorting to this expediency. However, a switch 
has been included which weakens the field of the 
main generator, thereby enabling the speed of 
the Diesel engine to be raised and so increasing 
the quantity of air supplied to the traction motors 
while maintaining the same power output. This 
switch can bé used when particularly heavy loads 
are being hump shunted. 

The notching sequence of the controller is as 
follows. Moving from 0 to 1 the main con- 
tactors are closed and excitation is applied to 
the generator. In between notches | and 2 
there are seven steps of excitation (affecting the 
separately-excited winding) any one of which 
is a “running” position. The engine speed 
throughout remains constant at 400 r.p.m., 







having been increased from 350 r.p.m. (the 
idling speed) when the controller was moved 
into the first notch. When in notch 2, the 
maximum tractive effort at low speed is obtained. 
Between notches 2 and 3 the controller acts on 
the engine governor and raises the speed to its 
maximum of 850 r.p.m. Notch 4 is only for 
use at high running speeds; in this position the 
generator field is again increased. An example 
of the use of this position would be when the 
locomotive was returning light to pick up another 
train; wrong use is prevented by an automatic 
relay. Theswitch mentioned above for speeding- 
up the Diesel engine by weakening the field is 
quite separate from the main controller. Each 
motor is controlled by its own contactor and 
protected by its own overload relay. The 
general system is earthed through an earth-fault 
relay which provides protection both to the 
generator and the motors. Each motor can be 
isolated, if ever necessary, by means of the 
isolating links provided for this purpose in the 
control cubicle. The starting battery is divided, 
half being arranged each side of the main 
engine. This allows the relay contactor to be 
close to the generator and avoids taking heavy- 
current cables into the cab. 


ELECTRICITY IN CYPRUS 


MORE GENERATING CAPACITY WITH COMPREHENSIVE 
DISTRIBUTION NETWORK 


The ten-year programme of expansion begun in 
Cyprus in 1946 included an island-wide electrifica- 
tion scheme, the first stages of which were esti- 
mated to cost £2,500,000. The electrical generat- 
ing plant previously installed on the island was 
confined to municipal supplies, mining com- 
panies, and other similar organisations. The 
total capacity of this plant was 10 MW, but 
the new scheme, when complete, will include 
a 70-MW power station at Dhekelia and a 
comprehensive 66-kV and I1-kV distribution 
network. 

The first stage of the scheme, now completed, 
included the building of the first part of the 
power station—with 28 MW of plant installed— 
and the erection of 66-kV and 11-kV transmission 
lines to provide supplies to most of the principal 
towns and to the main mining and industrial 
areas. 

A number of British firms were closely asso- 
ciated with this work, including British Insulated 
Callender’s Construction Company, Limited, 
who were responsible for the supply of materials 
and equipment, for the construction of the 
transmission lines and distribution systems and 





Fig. 1 Dhekelia power station has a capacity of 28 MW, and two extensions each of 14 MW are 
planned. The construction is semi-outdoor; oil fuel is pumped from deep-water anchorages through 
submerged pipes to storage tanks. 


who also installed the power cables in the power 
station; Preece, Cardew and Rider, consulting 
engineers; and Scott and Wilson, Kirkpatrick 
and Partners, who were responsible for the civil 
engineering work on the power station. 


SEMI-OUTDOOR POWER STATION 


Dhekelia Power Station, which is erected on 
solid rock foundations on the foreshore near 
Larnaca, is a steel-framed building of semi- 
outdoor construction, clearly shown in Fig. 1. 
It is in three main sections, turbine and feed 
heater bays, auxiliaries bay, and boiler bay. 
The turbine bay is open below the operating 
floor level and has a removable roof. The 
boilers are entirely outdoor with an enclosed 
firing aisle and the auxiliaries bay has the main 
415-volt auxiliary switchroom and offices located 
over it. The 11-kV switch house, control 
room, main step-up transformers, 66-kV outdoor 
switching station stores and workshops are 
outside and on the landward side of the power 
station. 

Three oil-fired boilers are installed and the 
fuel is brought to the station by tankers which 
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Fig. 2 A 66-kV wood pole line crossing a road 

between Nicosia and Astromeritis. The donkey is 

a traditional form of transport, which was much 

used during the construction of transmission lines 
in the mountains. 


are accommodated in a prepared deep-water 
anchorage approximately 400 yards offshore, 
The oil is discharged through a submerged pipe- 
line into three welded steel storage tanks erected 
200 yards from the main buildings. Steam 
from the boilers supplies three turbo-alternator 
sets—Nos. | and 2 each rated at 7 MW and No. 3 
at 14 MW-—generating at 11 kV, 3-phase, 50 
cycles. The output from each set is taken by 
seven single-core 0-4 sq. in. cables to the main 
11-kV switchroom. 

For house service use a 750-kW 415-volt Diesel 
alternator is installed in the main building, the 
output of which is fed to the auxiliary station 
switchboard by ten single-core 0°4 sq. in. low- 
tension cables. The station auxiliaries operate 
from a 415-volt system consisting at present of 
two sections of switchgear which will be developed 
to four sections. Each section is supplied froma 
1,000-kVA 11,000/415-volt transformer. 

Cooling water for the condensers is picked up 
and discharged into the sea through two channels, 
the intake and outfall being 140 yards apart; 
boiler make-up water is taken from the intake 
channel and fed to the evaporators. One of the 
main station earths consists of coils of soft 
drawn copper strip 2 in. by 4 in. suspended on 
spacing formers in the cooling water culverts. 
The second earth is a plate in a deep pit inthe 
66-kV switchgear compound. The outgoing 
power from the main 11-kV switchboard is fed 
to each of the two 15-MVA line transformers by 
six single-core 0-4 sq. in. cables.The 11/66-kV 
transformers and their switchgear are of the 
outdoor type, and are located in a switching 
compound. 

The first section of Dhekelia power station has 
been on commercial load since the beginning of 
1953, and work on the second stage is now being 
carried out. This first extension to the power 
station, comprising one 14-MW turbo-alternator 
set and two boilers, is now in hand for comple- 
tion by August, 1956, and a further extension to 
provide another 14-MW turbo-alternator and 
one more boiler is planned for completion by 
September 1957. 


TRANSMISSION ACROSS PLAINS AND 
MOUNTAINS 


Towards the end of 1949, and throughout 
1950, surveyors were surveying the routes for 
the 66-kV and 11-kV overhead lines. Although 
these are mainly on the plains, one section crosses 
the Troddos range of mountains, reaching 4 
height of 4,000 feet, and one line attains a height 
of 6,000 feet. Construction work was started 
in 1951 and the staff of the British Insulated 
Callender’s Construction Company Limited, 
working in a supervisory capacity under the 
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11 kV Under Construction —— = 


Fig. 3 The main 66-kV 
ring is already con- 
structed, together with 
a spur to Famagusta. 
The second stage of 
construction will link 
Famagusta to Nicosia 
to make a second ring. 


66 kV Completed ——— 
nder Construction----= 
11 kV Completed —-—-— 
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direction of the Cyprus Electricity Authority, 
have been responsible for the erection of 161 
miles of 66-kV and 57 miles of 11-kV lines. 

From the switching compound at Dhekelia 
run three single-circuit 66-kV lines shown on the 
map of Fig. 3, two of which form the central ring 
via Nicosia, Astromeritis, Peristeronari, Kar- 
younas, Trimiklini, Limassol, Mari and Larnaca 
while the third circuit is to Famagusta. Pro- 
vision has been made for the duplication of the 
circuits Dhekelia-Nicosia, Dhekelia-Limassol, 
and for an eastern ring from Famagusta via 
Lefkoniko to Nicosia. 

The construction of the 66 kV lines comprises 
7/0-161 inch steel-cored aluminium conductors 
in horizontal formation at 13 feet spacing, as 
shown in Fig. 2. The conductors and two 
overhead galvanised steel earth wires are carried 
on twin wood poles 44 feet high with steel cross 
arms, except for three stretches: the first, three 
miles over War Department property near 
Dhekelia where steel towers were used to give 
greater ground clearance; the second, 23 miles 
in mountainous country where towers were 
necessary Owing to the rigorous weather con- 
ditions (Fig. 4); and the third, a short section 
between Karvounas and Limassol where the route 
required longer spans than those afforded by 
wood poles. 

Switching and transforming stations are 
provided at various points on the 66-kV ring 
main, and there are section switches at Trimiklini, 
Karvounas and Peristeronari, to isolate that 
section of the line which is in mountainous 
country and liable to damage through severe 





Fig. 4 A 66-kV steel-section tower with 1,500-ft. 

Span in the mountains. This tower had to be 

prov ded with special foundations because of the 
steep angle of the ground. 


weather conditions. There are switching stations 
at Nicosia and Limassol, and transforming 
stations at Mari, Trimiklini, Karvounas, Peri- 
steronari, and Astromeritis. There is a trans- 
forming station at Famagusta, which can be 
converted to a switching station if required during 
completion of the later stages of the new elec- 
tricity supply scheme. 

The distribution of electrical energy is by 
11-kV overhead lines from the switching and 
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transforming stations, with the three copper 
conductors carried on wood poles, in horizontal 
formation, without earth wires. The 14 miles 
of line in the mountainous region have been 
designed for snow loading, with the conductors 
in triangular formation and the addition of two 
earth wires. 

Although very few Cypriot workmen had 
previous experience of erecting overhead lines, 
they were quick to learn and were soon trained 
to a reasonably high standard of efficiency. 
Where access was very bad—particularly in the 
mountainous region—donkeys were used to trans- 
port the cement, ballast and tower materials to 
the sites. This, in turn, required considerable 
preparatory work as donkey tracks had first to be 
cut, often in the side of the mountains themselves. 

Most of the municipal electricity under- 
takings have now been absorbed into the Elec- 
tricity Authority of Cyprus. Some of the areas 
previously served by them together with a number 
of mining and other companies are being 
supplied with electricity, mostly at 11 kV, whilst 
other consumers are connected to low tension 
networks fed by 11,000/400-volt distribution 
transformers. 

With the first stage of the island’s electricity 
programme now completed, work on the second 
stage is making rapid progress and in due course 
Cyprus will have a very comprehensive power 
distribution network. 


MEASURING SURFACE ROUGHNESS 


Instrument for Curved Surfaces 


The measurement of surface roughness is essential 
to the production of many precision-made 
components, but it presents problems when the 
surfaces to be measured are not easily accessible. 
The Micrometrical Manufacturing Company, 
345 South Main-street, Ann Arbor, Michigan, 
U.S.A., specialise in making surface-roughness 
measuring equipment, and they have recently 
produced an extension to their Profilometer 
range by which the roughness of surfaces of 
rotation can be measured. Their equipment is 
marketed in this country by Gaston E. Marbaix, 
Limited, Vicarage-crescent, London, S.W.11. 

The general principle of the equipment is that 
a tracer moves over the surface to be measured, 
and the tracer stylus, which normally has a 
diameter of 0-0005 in., moves up and down as it 
passes over the surface irregularities. This 
movement causes a coil to move up and down 
in a magnetic field, and the resulting fluctuating 
voltages are transmitted to the Profilometer 
** amplimeter,”’ one type of which is shown in the 
illustration. The amplimeter amplifies and 
integrates the readings and gives the average 
roughness in microinches on the meter, which 
has five scales for different types of work. 

The tracer is made in a number of forms, as 
for example a hand tracer, which is held in the 
hand and moved along the surface of the work. 
A more elaborate arrangement for production 
lines has a motor which moves the tracer along 
the surface at a standard speed, reversing the 
direction at the end of a certain travel which can 
be adjusted as required. The most recent type 
of tracer is the type RE Rotary Pilotor, which 
provides a circular tracing motion for measuring 
the roughness of internal and external surfaces 
of rotation on a production basis. The -radii 
of surfaces to be measured can vary from % in. 
to 2 in. or more, depending on the size of the 
part. It is intended primarily for checking long 
runs of identical parts, but can be changed over 
when desired. 

The arrangement of the apparatus is shown in 
the illustration. The tracer is clamped in 
position, and the tracer head is adjusted on to the 
work-piece. The work-piece is held in an 
adapter, which is carried on a spindle. The 
spindle rotates about a horizontal axis, and the 
work-piece then rotates about the tracer head. 
In the illustration the work-piece is cup shaped, 
and the instrument is measuring the roughness 


of the curved surface at the bottom of the cup, 
which is rotated by the spindle. The spindle is 
belt-driven by a motor in the Pilotor housing, the 
rectangular box behind the tracer. The tracing 
speed is 0-1 in. per second, and change pulleys 
are available to provide the same tracing speed 
for surfaces of different radius. The arc of 
trace is selected by means of two rings on the 
spindle, which are clamped in position by the 
long knurled thumbscrews shown. Any desired 
arc of trace may be selected from 10 deg. to 
350 deg., with automatic reversals. By having 
both thumbscrews loose, continuous reversal is 
obtained. Tracers of a number of types different 
from the one shown are made as standard models. 


a 
vies %%: 





This instrument measures surface roughness, 

giving a reading in microinches’ of irregularity 

on either side of a centre line. The component 

being measured is cup shaped, and the surface 

rotates about the axis of the spindle while the 
tracer remains stationary. 
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TESTING PROPELLER-TURBINE 


ENGINES 
BRISTOL AEROPLANE COMPANY’S PLANT 


Some 12 months ago a new production test house 
for Proteus and, later, BE 25 propeller-turbine 
engines was installed at the works of the Bristol 
Aeroplane Company, Limited, Filton, Bristol. 
As shown in the plan view of Fig. 1, there are 
two engine test cells between which is an elevated 
control room from which both of the cells can 
be observed and controlled. Below the control 
room is a plant room in which are housed the 
main services. To cater for a flow of some 200 
engines a year, each of which undergoes an 
eight-hour test routine, the test facilities have 
been designed for rapid installation of the engine 
on its test stand and to permit easy servicing of 
control room instrumentation, piping and cables. 

The building is 146-5 ft. long, the test cells 
themselves extending over 60 ft., and the remain- 
der being occupied by the silencing splitters at the 
intake and exhaust ends of each cell. The 
silencing installation is by Cementation (Muffe- 
lite), Limited. 


SILENCING 


The main consideration which governs the 
size of a test bed for testing turbo-propeller 
engines is the volume of air pulled through by 
the propellers, which is in turn dependent on 
the horse-power developed. The new Proteus 
beds at Filton are believed to be the biggest in 
the country, having been designed for an engine 
of up to 6,000 shaft horse-power, pulling over 
14 million cub. ft. of air per minute through the 
intake duct. 

For this reason the silencing splitters have to 
be strongly constructed, and they must offer a 
minimum pressure loss and turbulence to avoid 
affecting engine and propeller performance 
adversely. Curved splitters are therefore used 
to give as smooth an air flow as possible. It 
will be appreciated that bends are essential in 
reducing the higher frequency components 
of the noise inside the test house. 

The splitters are 28 ft. high in the exhaust 
ends and 24 ft. high in the intake end shown in 
Fig. 2. They consist of 4 in. thick prefabricated 
units, both straight and curved in plan, made up 
of a cold-rolled mild-steel channel framework 
filled with sound-absorbent material in semi-rigid 
slab form and covered with a perforated metal 
sheet—aluminium sheets in the intake and 
mild-steel sheets in the exhaust—pop-riveted 
to the framework. Intake as well as exhaust 
splitters are constructed entirely of metal, which 
gives extra strength and is an added precaution 
against damage resulting from a fire in the engine 
test cell. 

The splitters are located at top and bottom by 
cleats fixed to floor and ceiling, and are further 
supported by two rows of horizontal mild-steel 
angle bracing. In the exhaust ends, where 
turbulence of the gases is particularly severe, 
this angle bracing is tied to superstructure 
bracing independent of the building structure. 

The splitters are at 22 in. centres, and the gap 
between them is maintained constant, thereby 
making maximum use of the width of the build- 
ing. They are arranged in two banks, the break 
between these banks helping to reduce the noise 
level remaining at the outlet end of the splitters. 

When the test cell is not in use, the intake and 
exhaust openings can be closed by an electrically- 
operated gate and a roller shutter respectively, 
interlocked with the engine starting system. 

The construction of the test-house building was 
carried out by Sir Alfred McAlpine and Sons, 
Limited, Bristol. Because of the low bearing 
capacity of the sub-soil, the engine-room founda- 
tions take the form of continuous concrete 
rafts broken only where the test stand base and 
the foundations for hydraulic rams operating an 
elevating working platform occur. The engine 
test-stand base is an isolated concrete block 


to ensure that vibrations are not carried into 
the building structure. The walls are framed 
independently of the foundations and are hinged 
at floor level to allow for thermal expansion 
throughout the building. The floor slab of the 
control room is supported at intervals and is 
isolated from the engine-room walls by 4-in. 
fibre board. At two points in the length of the 
building, expansion joints are formed through 
the walls and roof, and are backed with fibre 
board to prevent noise escaping from the cell. 


EXPEDITING INSTALLATION 


In each cell, the engine test stand (not a 
dynamometer) is carried on beams spanning 
between braced bearer columns the feet of 
which are embedded in the isolated concrete 
base block, as shown in Fig. 3. At the forward 
end can be seen the pneumatically-operated 
hydraulic platform lift in its lowered position, 
flush with the floor. It can be raised to the 
level of the main engine platform to give access 
all round the front of the engine for servicing 
and is equipped with removable handrails. The 
raising and lowering of the platform is controlled 
by an air valve and hydraulic locking valve 
incorporated in the platform. To ensure that 
the platform cannot be left in the raised position 
or rise of its own accord, due to a fault, when 
the engine is running, the control valves are 
arranged with a Castell interlock so that the 
platform must be fully lowered with the valves 
set at “down” and locked before the key— 
which is also the engine-starter master key— 
can be removed. 

The engine is mounted on the test stand on 
four pick-up points with fork-ended bolts 
which facilitate lining up. The tailpipe, which 
forms part of the test-stand installation, is 
cantilevered from the engine, to which it is 
attached by a clamp-ring when in use. At the 
end of a test, it can be readily disengaged without 
being touched by hand, on quick-release rollers. 
The jet-pipe thermocouples and pitot connec- 
tions remain connected at all times. 

The fuel and oil-pipes are led from the control 
room through a duct at the front of the stand, 
and are arranged under the engine with flexible 
connections to the engine fittings. Built-in 
lights on the stand illuminate the underside of 
the engine. Small-bore flexible pipes are pro- 
vided for pressure readings on each side of the 
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room are taken through ducts at the rear of the 
test stand to terminal boxes on both sides, the 
leads being suitably grouped for coupling to the 
engine connections. Permanent breather p pes 
are provided on the stand for quick connect on, 

The engines are brought into the test hc use 
on Lister trucks through a sound-proof door 
in the sidewall, and are hoisted into position by 
an electrically-operated overhead travelling crane 
of 24 tons capacity, with a two-speed hoist provid- 
ing inching control for locating the engine on 
to its pick-up points. The test propeller, which 
is in fact a standard de Havilland 16-ft. diameter 
propeller similar to that fitted on the Britannia 
aircraft, is stored on a dummy shaft attached 
to a stanchion in the test cell when not in use, 
and is lifted on to the engine with a special sling. 


SAFETY PRECAUTIONS 


To ensure that no dangerous fumes accumulate 
in the control room, the latter is ventilated by 
an extractor fan which is automatically brought 
into action when either the main fuel cock or the 
control-room lighting is switched on. Similarly, 
the electrical services ducts in the engine room are 
pressurised with a small fan which operates 
when the engine-room lights are switched on. 

The fact that the engine cannot be started 
unless the hydraulic platform in the engine 
room is locked down has already been noted, 
as has also the interlock between the inlet and 
outlet shutters, which are operated from the 
control desk, and the engine starting system 
which ensures that the engine cannot be run 
unless the shutters are open. The roller shutters 
are also interlocked by a pressure switch so 
that they cannot be closed when the engine is 
running. 

The roller shutters are also interlocked with 
the fire-fighting system to close automatically 
when the latter is operated. The fire-fighting 
installation comprises three 80-lb. carbon- 
dioxide bottles per plant, two for each engine 
room and one for the control room and basement- 
fuel areas, all manually operated. The control 
room fire-fighting system is interlocked by 
means of a pressure switch with the ventilating 
fans so that the latter are automatically shut off 
when carbon dioxide is released. The control- 
room system is also interlocked mechanically 
with a weighted valve in the main fuel-supply line 
to cut off the fuel supply when the system is 
operated. The engine-room fire-fighting system 
is similarly interlocked with the pressure fans in 
the electrical services duct. A manually-operated 
water sprinkler system is provided between the 
silencing splitters at the exhaust end of the 
building. 

Protection for the engine is provided by an 
oil-pressure interlock comprising a_ pressure- 
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Fig. 1 Plan of Bristol propeller-turbine test house showing the control room and the two sets of silencers: 
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Fig. 2 The inlet end of 








which ensures that the engine cannot be started 
until the correct oil pressure is available; an 
interlock between the engine fuel cock and the 
engine stand backing pump to ensure that no 
fuel is available until the backing pump, which 
transfers oi] from the control-room tank to the 
engine, is switched on; and a _ centrifugal 
overspeed control on the engine with a switch 
panel on the contro] desk, which shuts off the 
engine fuel cock in the event of the engine 
overspeeding. 


FUEL AND OIL SUPPLIES 


The bulk fuel store is a 12,000-gallon hori- 
zontal cylindrical tank adjacent to the test plant. 
From here, fuel is pumped at a pressure of 15 lb. 
per square inch by a 4,000-gallon per hour 
pump in a separate pump-house directly through 
an Avery-Hardoll fuel-flow meter in the control 
room to the engine. The fuel-flow meter 
incorporates a cam-operated timer manufactured 
by the Bristol Aeroplane Company, permitting a 
pre-selected quantity of fuel passing through the 
meter to be timed automatically. On completing 
the eight-hour test, the engine is inhibited by fuel 
fed by gravity into the main supply line on the 
engine stand from a small storage tank in the 
control room; the changeover from main fuel to 
inhibitor is by a remote control cock on the test 
stand, operated from the control desk. 

The main oil storage tank of 20-gallon capacity, 
with immersion heaters, is installed in a cupboard 
in the control room. From here, oil feeds by 
gravity to a 1,500-gallon per hour pump. 
Incorporated in the system is a by-pass line with 
a non-return valve from the tank to the delivery 
side of the pump so that, in the event of pump 
failure, the engine can draw by suction from the 
tank. From the pump the oil passes by way of a 
relief valve, filter, and water-cooled oil cooler 
to the engine. To regulate the oil temperature, 
controls are provided on the control desk for the 
oil-cooler by-pass and the water-circulation 
control through the oil cooler. 

For carrying out oil flow measurements, the 
return oil from the engine is directed to a by-pass 
tank in the control-room oil-system cupboard. 
This tank is then discharged over a given time 
into the main oil tank, the level of which is 
indicated on a sight glass. On completion of the 
test, the engine oil system is inhibited from a 
small storage tank in the control-room oil- 
system cupboard, the changeover cock being 
on the test stand. 

Cooling water for the oil-cooling system is 
obtained from an artificial water-cooling pond 
in front of the test-cell inlets (Fig. 2), an arrange- 
men! which also assists in ensuring that the intake 
air is clean. The pond also serves as a static 
water tank for use in fire-fighting. The water is 
pumped from the pond to the oil cooler by pumps 
in the basement plant room. 


CONTROLS AND INSTRUMENTS 


Fi :. 4 shows one of the control desks, with the 
fuel- low and oil-flow cabinets on the right. 
The nstrumentation and controls are arranged 





the test house. In front 
of the silencing splitters 
can be seen the cooling 
water reservoir for the 


lubricating oil cooler. 


in three main groups: on the central panel, below 
the observation window, are the engine controls 
and starting switches; oil temperatures and 
pressures and fuel flow are on the right-hand 
bank of instruments; and the electrical services 
and fire-fighting system are controlled from the 
left-hand panel, on which is also mounted the 
engine torquemeter dial. All the instrument 
panels are hinged, and access is provided to all 
the ducts carrying services, ensuring that servic- 
ing and dismantling the instruments for replace- 
ment can be carried out rapidly. 

When the engine under test is equipped with 
Ultra electronic throttle control equipment, the 
control-desk throttle movements are electronic- 
ally transmitted to the engine. In the case of 
engines not fitted with Ultra throttle controls, 
Exactor hydraulic transmission is employed, 
arranged so that in the event of hydraylic fluid 
leakage, the engine throttle closes. The system 
is continuously primed from a small storage 
bottle. The propeller control unit also is con- 
trolled through an Exactor transmission. 


CALIBRATING ENGINE SPEED 


An instrument of particular interest is the 
Bristol electronic r.p.m. calibrator used to 
determine compressor and turbine speed. This 
instrument is suitable also for determining the 
speed of any shaft capable of driving a standard 
Air Ministry Mark VIII tachometer generator. 
Since the system is based on an oscillographic 
comparison of a fixed frequency with a frequency 
directly proportional to engine speed, the 
measurement is not continuously variable but 
gives direct readings at multiples of 125 r.p.m. 

A tuning fork provides a standard frequency 
of 1,000 cycles per second which is then divided 
by 16 with a binary-type counter .giving an 
output of 62:5 c/s. This standard frequency is 
then distributed throughout all plants in the test 


Fig. 3 The test stand 
can accommodate pro- 
peller turbines up to 
6,000 h.p. In_ the 
background can be seen 
the hydraulic lift plat- 
form which gives servic- 
ing access to the front 
of the engine. 
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area. The desk indicator on each test plant is a 
form of oscillograph, the horizontal time base 
stroke of which is initiated by the 62:5 c/s 
standard frequency signal. The vertical trace 
is derived from a signal generator which is 
driven by the engine tachometer generator and 
its frequency is thus “ proportional” to the 
engine speed. The signal generator is in fact 
the synchronous motor unit of a normal three- 
phase electric tachometer indicator, with the 
addition of a pulse pick-up coil situated over the 
rotor. The relationships between engine-gen- 
erator drive-shaft speed, signal-generator fre- 
quency and time-base velocity are such that a 
simple stationary sinusoidal trace is obtained at 
every 125 compressor r.p.m. This relationship 
is more or less arbitrary, the value of 62-5 c/s 
being chosen on account of the simplicity of a 
binary-type frequency divider. This value of 
frequency having been chosen, the most con- 
venient other scale factors result in a figure of 
125 r.p.m. for the basic value. Further inter- 
mediate values, of course, may be obtained by 
using Lissajous figures. 

A more advanced system has recently been 
developed, and is now installed in the test plant, 
which avoids the difficulties arising from the 
fact that the calibrator is only available at 125 
r.p.m. increments. In this instrument, the 
engine tachometer-generator drives a transducer 
which generates a frequency exactly proportional 
to engine speed. Exact proportionality is 
ensured by using a synchronous motor driving a 
slotted disc, through which a light is focused on 
to a photo-electric cell. 

The signal thus generated is amplified and 
passed through a gate or electronic on-off switch, 
to an indicating counter. Control of the precise 
time period, one second, for which the gate 
permits the flow of signal from the transducer 
to the counter, is maintained exactly by a crystal 
oscillator. 


DETECTING AND BURNING-OFF 
SWARF 


Another instrument of interest is the metal 
detector which consists of an outer metal shell, 
an insulating bush and an inner electrode. 
The whole assembly screws together on internal 
threads, and is screwed into the engine sump by 
an external thread on the outer metal shell. 
Any piece of swarf falling across the 0-03-in. 
gap between the inner electrode and outer shell 
short-circuits the resistance in series with a lamp 
on the control desk. The lamp is normally 
glowing dull to show that the circuit is working. 
When the resistance is short-circuited by a 
piece of metal, the lamp glows brightly, thus 
giving an indication. It is then possible to oper- 
ate a switch and apply 24 volts to the metal 
detector in order to burn away the piece of 
metal. In this way small inclusions of swarf 


may be removed, but if two applications of the 
“burn out” voltage fail to clear the warning, 















Fig. 4 The control desk is of Bristol manufacture. Hinged panels give easy access for servicing 
instruments, pipelines and wiring. 


the engine is shut down to enable a fuller investi- 
gation to be made. 


ELECTRICAL AND COMPRESSED AIR 
SERVICES 


The main 440-volt three-phase power supply 
is brought into the basement plant room to a 
main switchbox from which it is distributed 
throughout the plant for lighting and for operat- 
ing the pump motors, etc. These services are 
controlled from a switch panel on the left-hand 
side of the desk, which forms an electrical cabinet 
housing the starters, relays, etc. 

The timing supply is obtained from a 50-cycle 
constant-frequency unit housed in an auxiliary 
room, in which is also a generator set supplying 
power at 115 volts, 400 cycles for the Ultra 
throttle controls and for some of the instru- 
mentation. Other instruments operate on 24- 
volt direct current supplied from batteries and a 
trickle charger in the auxiliary room. For 
starting the engine on test, 112-volt or 24-volt 
direct current is obtained from a rectifier installed 
in the basement plant room. 

The compressed-air supply for operating the 
hydraulic lift platforms and also used for cleaning 
purposes is supplied by Williams and James 
compressors housed in an auxiliary room. 
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PUBLIC LIGHTING PROBLEMS 
Folkestone Conference and Exhibition 


This year’s conference of the Association of 
Public Lighting Engineers will be held at the 
Leas Cliff Hall, Folkestone, from Tuesday, 
September 13, to Friday, September 16. The 
Association’s President for the 1955-56 session, 
Mr. J. M. Waldram, B.Sc., A.M.I.E.E., will be 
inducted on the morning of September 13 and 
will then deliver his presidential address. 

Papers to be presented to the conference will 
include ** Local Authorities and Public Lighting,” 
by Mr. Granville Berry, M.I.C.E., city engineer 
and surveyor, Coventry, and Mr. W. H. Shaw, 
A.LE.E., lighting engineer, Coventry; ‘“‘ The 
Code of Practice for the Lighting of Roads other 
than Traffic Routes,” by Dr. J. W. T. Walsh, 
O.B.E.; “‘ The Lighting of Tree-Lined Roads,” 
by Mr. H. M. Ferguson, M.I.E.E., and Mr. 
W. R. Stevens, B.Sc., M.I.E.E., Research 
Laboratories, General Electric Company, Lim- 
ited; and “* The Centralised Control of Street 
Lighting,” by Mr. J. F. Mackenzie, of the 
Automatic Telephone and Electric Company, 
Limited. During the period of the conference, 
there will be an exhibition of street-lighting 
apparatus and an outdoor display of lamp 
columns and mobile equipment in Langhorne- 
gardens, Folkestone. 

The headquarters of the Association are at 
17 Victoria-street, London, S.W.1. 


A FORK TRUCK FOR 
ROUGH GROUND 


Combination Vehicle for Lifting 
and Towing 


A vehicle that can be driven in either direction, 
that can be used as a fork-lift truck or a tractor, 
and that can operate on a building site or pull 
a trailer at over 30 m.p.h. on a road, would 
certainly seem to deserve the description of 
** multipurpose.”” One which will do all these 
things is the ‘‘ Overlander ”’ a new product of 
Conveyancer Fork Trucks, Limited, Liverpool- 
road, Warrington, Lancashire, and it is shown in 
the illustration below. This truck is still in the 
development stage and consequently full details 
are not yet available. 

Power is supplied by a six-cylinder Leyland 
Diesel engine, developing 100 brake horse power 
at 2,200 r.p.m. The drive is taken through a 
Brockhouse hydraulic torque converter to a 
Leyland Pneumo-cyclic gear box. This type of 
drive is already in use on trucks made by 
Conveyancers. The incorporation of an auxil- 
iary gearbox gives the truck added mobility, as 
it allows a range of four speeds and a reverse 
when operating as a tractor and also a range of 
four lower speeds and a reverse when acting as a 
fork-lift truck. (The ‘* forward ” direction when 
on the road is the opposite to that used when 
stacking). 

For convenience of control, the driver sits on a 
swivel pedestal seat, and so can always face the 
direction of motion, the steering wheel and foot 
controls being duplicated to allow this. There 
is hydraulic boost for the steering, so arranged 
that, for small steering efforts, there is no assist- 


The Overlander truck 
has four speeds and 
reverse in both direc- 
tions. It can operate 
on building sites or 
travel at 30 m.p.h. on 
a road surface. In 
this illustration the 
forks are shown folded 
back for travelling. 
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ance from the booster, but for larger efforts the 
driver provides a fixed proportion of the ‘otal 
effort. Four-wheel or two-wheel steering ca 1 be 
selected according to the duty being perfor ned 
and pneumatic brakes have been fitted to all our 
wheels. 

An unusual item that has been incorporated js 
a built-in equipment for controlling the inflation 
of the tyres. Since the truck is intended for use 
on widely differing surfaces, and moreover since 
it is expected to run direct from one to another, 
some means appeared necessary to enabie a 
suitable tyre pressure to be selected. Therefore 
provision has been made for a plug-in connection 
to the tyre valve and a selector which allows 
either inflation or deflation. The actual pressure 
is indicated on a gauge. 

The stacking unit is quite conventional in 
pattern. It has the usual 2 to 1 lift ratio and the 
mast can be tilted backwards or forwards, 
Hydraulic power is used for all operations. On 
the mast is a roller-mounted carriage to which the 
lifting forks are attached, or to which a crane 
arm or other attachment can be fitted if desired. 
The forks can be detached quite quickly and 
clamped in the “ travelling ’’ position shown in 
the illustration. 

In order to keep the lifting mast steady and 
vertical for stacking operations, the axle at 
that end is fixed rigidly to the chassis. The 
drive to this axle from the auxiliary gearbox is 
through twin flexible couplings. The A-frame 
supporting the other axle (at the radiator end) 
has a ball end to allow the axle to tilt; this 
drive is fitted with universal couplings. At the 
radiator end, the side members are supported on 
a cross member which is centrally connected 
by a rocking bracket and U-bolts to the trans- 
verse suspension spring. The cross member is 
supported on end brackets which also carry 
buffer stops for the axle. Tests so far have shown 
that the truck can negotiate loose sand or soft 
mud with ease; on one occasion it sank to a 
depth of 2 ft. in soft mud but managed to emerge 
under its own power. 


x k * 


ENGINEERING EXHIBITION AT 
BRNO 


Modern engineering equipment, ranging from 
fine precision instruments to locomotives and 
aircraft, will be on show at the Czechoslovak 
Engineering Exhibition at Brno, Czechoslovakia, 
from September 11 to October 9, next. The 
exhibition, which is of an international character, 
is stated to be the first of its kind to take place 
in Czechoslovakia. It is being organised by the 


Chamber of Commerce of Czechoslovakia, 
Rjna 13, Prague, with the co-operation of five 
of that country’s foreign trade corporations. 
Further information may be obtained from the 
Czechoslovak Commercial Attaché, 6 Upper 
Belgrave-street, London, S.W.1. 
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This lathe can be used 
for both turning and 
undercutting commuta- 
tors. It will take 
commutators up to 4 in. 
diam., and armatures 
up to 6 in. diam. and 


9 in. between journals. 


TWO-PURPOSE COMMUTATOR LATHE 


A lathe for turning and undercutting commutators 
has been produced by Brownings’ Electric 
Company, Limited, Green-street, Upton Park, 
London, E.13. The illustration shows _ the 
general arrangement of the machine. The 
armature is held on its bearing journals in two 
self-centring three jaw steadies, thus ensuring 
that the commutator is turned true with its 
bearings. The drive is by means of an endless 
flat belt passing round the armature core. The 
tungsten-carbide cutting tool is adjusted by a 
hand wheel which is graduated in steps of 0-001 
in. 
After turning, the belt is removed from the 


motor pulley and the undercutting attachment 
belt fitted. The motor slides on a_ special 
carriage at the rear of the machine and the 
tension is adjusted by a quick-acting handwheel. 
The undercutting saw has a lever feed, up to an 
adjustable stop, and the depth of cut is controlled 
using a graduated handwheel. 

The machine will accommodate armatures up 
to 6 in. diameter and commutators up to 4 in. 
diameter. The steadies will accept bearing 
journals up to 1 in. diameter and 9 in. between 
journals. Any length of shaft extension, pro- 
vided the diameter is under | in., can be passed 
through the steadies. 


PROGRESS TOWARDS EASIER 
DRIVING 


The Autumn Motor Show will reveal practical 
progress in several aspects of car transmission 
design. Wider use of automatic transmissions 
on larger British cars may be taken as a foregone 
conclusion. The Rolls-Royce transmission made 
under General Motors ‘‘ Hydramatic”’ patents 
and fitted on Rolls-Royce, Bentley and Arm- 
strong Siddeley cars, will encounter competition 
from the Borg Warner transmission which, it is 
understood, will shortly be available to British 
manufacturers for sterling. The Hydramatic is, 
of course, a combination of a fluid coupling and a 
four-speed planetary gearbox whereas the Borg 
Warner is of a torque converter with a two- 
speed planetary set and a clutch which locks the 
converter to give direct drive. 

_ A purely British design will soon be available 
in the form of the Hobbs transmission, a four- 
speed planetary gearbox in which the gears are 
engaged automatically by a series of hydraulically 
loaded brakes and clutches. (Control of Hobbs 
Transmissions, Limited, Leamington Spa, has 
been acquired by the B.S.A. Company on behalf 
of the Daimler Company.) It will first be 
delivered on the Lanchester Sprite, but will later 
be available in various sizes for other cars and 
commercial vehicles. In the commercial vehicle 
field it will be recalled that Rolls-Royce recently 
acquired a licence to manufacture the torque 
converter transmissions produced by the Twin 
Disc Company of the U.S.A. 

The expansion of Borg Warner activities in 
Britain will have another effect in making the 
Bory Warner overdrive available for British cars. 
This device, widely used in the U.S., will come 
into competition with the British Laycock 
de Normanville overdrive. It is not so immedi- 
ately controllable by the driver and cannot be 
eng: ged with the power on, but it is being adopted 
on tie Ford Zephyr, and one of the largest Mid- 
land; manufacturers is expected to follow suit. 





Meanwhile, manufacturers using the Laycock 
overdrive are getting more out of it as ex- 
perience accumulates. First designed for the 
Standard Vanguard—a car which has a two- 
litre engine with a torque output of 108 
lb.-ft.—it has since been successfully fitted 
to the 34-litre Jaguar with an output of 195 lb.-ft. 
torque. Some designers were reluctant to make 
it available on intermediate gears although 
only a slight change in the control circuit was 
needed, presumably fearing the effect of the 
extra torque on the cone clutch in the overdrive. 
This was, however, done successfully by the 
Belgian factory assembling Standards, who made 
it work on the second gear of the Vanguard to 
give a choice of five speeds from a three-speed 
gearbox. Subsequent experience with cars of 
other makes in the very severe Alpine Trial has 
shown that the car’s clutch and gearbox usually 
break up before the overdrive gives trouble. 
The Triumph TR2 sports car is now being 
made to give seven forward speeds from a four- 
speed gearbox with overdrive on the upper three, 
and this example will probably be followed by 
others. Laycock Engineering are also preparing 
to extend the market with a new overdrive for 
small cars weighing about 19 lb. against 36 lb. 
for the present unit. 

In the question of easier driving on small 
cars, it is the French who have seized the initiative. 
The little Renault 4 CV is being offered with the 
Ferlec . electro-magnetic clutch (described in 
ENGINEERING On November 5, 1954) at an extra 
price equivalent to £27 10s., and this will prob- 
ably be available on the cars assembled in Britain 
before long. No clutch pedal is needed: a 
switch in the gear lever frees the clutch as soon as 
a hand touches the lever and engages it again 
when the lever is released. Traffic stops can 
be made by braking only, the clutch freeing itself 
when the engine drops to idling speed, and it is 
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possible to hold the car on a hill by leaving a 
gear engaged and slightly opening the throttle. 

Citroen already offer an all-synchromesh 
gearbox and centrifugal clutch on the little 2 CV. 
This ensures foolproof starting regardless of 
gradient. The car can be driven all day in traffic 
by use of brake and accelerator only, leaving 
third gear permanently engaged. If gear chang- 
ing is needed, the normal clutch must, of course, 
be used. 

It is surprising that British manufacturers do 
not adopt the four-speed all-synchromesh gear- 
box such as is now used by Citroen, Peugeot, 
Porsche and Borgward. It enables first gear to 
be regarded as a ratio for regular use; the axle 
ratio can thus be stepped up, or fourth speed 
can be geared up, either solution giving the main 
advantages of overdrive at much lower cost. 
This would help to reduce the excessively high 
revolutions of British small car engines, which 
are earning them a name for wearing out too 
quickly in overseas markets. 
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CLUSTER PLATING FOR 
SMALL ARTICLES 


Various techniques have been adopted in the 
electroplating industry and engineering works 
for the plating of small components such as 
rivets, nuts and screws in batches, and the recent 
development of the Efco-Udylite Perspex cluster- 
barrel apparatus by the Electro-Chemical Engi- 
neering Company, Limited, Queen’s-road, Wey- 
bridge, Surrey, affords an ingenious solution to 
many of the problems involved. The apparatus 
is shown in the accompanying illustration. It 
consists of 12 perforated cylindrical Perspex 
containers fitted on to a central shaft by means of 
suitably insulated spring clamps. The con- 
tainers are 5 in. in diameter and 7? in. long, and 
the capacity of each is 44 lb. of No. 2 B.A. nuts. 
The containers have stainless-steel cathode con- 
tact plates and bayonet-type lugs. All the lids 
and assemblies are interchangeable, so _ that 
additional containers can be used to avoid delay 
during loading and unloading. The main shaft 
and spring clamps carry the plating current to 
the containers by a cable from two horns on the 
main structure. The shaft rotates at a speed of 
6r.p.m., and the work in the containers is thereby 
tumbled during each rotation, 

An advantage of the design of the apparatus 





Cluster of twelve Perspex containers holding 
small components to be electroplated, ready for 
immersion in plating solution. 
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is that the cluster of containers can be taken 
through hot alkali cleaning solutions, water 
rinses, acid dips, and acid or alkali electrolytes 
without the intermediate transfer of the contents. 
This, of course, means a saving in both time and 
handling costs. 
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INTERNATIONAL 
COMMISSION FOR 
ENERGY 


New O.E.E.C. Advisory Body 


Among decisions reached by the Council of the 
Organisation for European Economic Co-opera- 
tion at their meeting in Paris on June 29, was 
one for the establishment of a Commission for 
Energy. It has now been announced that Sir 
Harold Hartley, K.C.V.O., C.B.E., F.RS., 
President of the World Power Conference since 
1950, is to be the chairman of the newly-con- 
stituted body, and that other members will be 
Mr. Jacques Desrousseaux, Director of Mines, 
France; Mr. H. D. Fransen, adviser on 
energy to the Swedish Government; Professor 
F. Giordano, chairman of the Italian National 
Council for Nuclear Research; Mr. H. Niesz, 
chairman of the Swiss National Energy Com- 
mittee; Mr. G. A. Tuyl Schuitemaker, technical 
adviser to the Netherlands War Ministry and 
vice-chairman of the permanent Council of 
World Petroleum Congresses; and Dr. F. W. 
Ziervogel, President of the Essen Chamber of 
Commerce, Germany. The eighth member of 
the Commission will be Mr. Pierre Uri, who has 
been nominated by the High Authority of the 
European Coal and Steel Community, to which 
he is Director of the Economic Division. 

The duties of the Commission, as laid down 
by the Council of the O.E.E.C., are to collect 
and collate all useful information concerning the 
requirements and resources of member countries 
in all forms of energy, both during the recent 
past and, as far as possible, in respect to the 
coming years; to examine the principal problems, 
especially those of an economic and financial 
character, which may arise in member countries, 
and to compare the methods designed to solve 
them; and to formulate proposals for finding 
improved solutions for these problems, by means 
of co-operation within the Organisation. 

The Government of the United States has 
informed the O.E.E.C. of its interest in the work 
of the new Commission and is to arrange to 
send an observer to the Commission’s meetings. 
The Commission will not begin to deal with 
matters relating to the use of nuclear power until 
such time as the Council of the O.E.E.C. so 
decides, in accordance with the report of the 
O.E.E.C. working party on nuclear energy, set 
up on June 10 last. It is expected that the 
Commission will begin its operations during 
the present month and that a report will be 
submitted to the Council of the O.E.E.C. before 
March 1, next year. 
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ISOTOPE PRICE REDUCTIONS 
Gold and Iodine 


Recently the United Kingdom Atomic Energy 
Authority has announced price reductions for two 
important isotopes; they are iodine 131 and 
colloidal gold 198, which are distributed from the 
Radiochemical Centre, Amersham, Bucks. Both 
isotopes are in ample supply but are short-lived— 
the iodine loses half its activity in eight days and 
the gold in three days. They can, however, be 
delivered by air to any part of the world at short 
notice and sufficient activity is provided to cover 
loss during transit. 

The new prices are: iodine 131 in carrier-free 
solution, a minimum charge of £1 for 1 milli- 
curie and 3s. 6d. per millicurie thereafter; iodine 
131 in sterile solution, a minimum charge of 
£2 for 1 millicurie and 3s. 6d. per millicurie 
thereafter; gold 198 in colloidal solution, a 
minimum charge of £5 for 50 millicuries and 6d. 
per millicurie thereafter. 





The belts on this variable-speed pulley do not run 

on the pulley itself but on a grooved ring which 

can be moved up and down the spring-loaded 
cones to vary the speed. 


VARIABLE-SPEED PULLEY 
Reduced Belt Wear 


The use of a cone pulley in which the two halves 
can be moved apart so that the belt rides at 
different cone diameter has been a practice for 
some years when a range of speed variation is 
required. However, there is with this type a 
tendency for excessive belt wear, due both to 
rubbing on the sides of the cone and to the com- 
paratively large variations in belt curvature. 
To overcome this disadvantage a pulley has been 
developed with which the radius of curvature of 
the belt remains constant throughout the speed 
range, which is about | to 2. 

The Johnson variable-speed pulley is made by 
the L. J. Gear Company, Limited, and is dis- 
tributed by Williams and Womersley, Limited, 
Ings Foundry and Engineering Works, Wake- 
field. The illustration shows one in use on a 
machine tool. The two halves of the cone are 
held together by a heavy spring, and between 
them rides a ring, grooved to suit the number 
of belts in use. It is this ring which moves in 
relation to the cone and so alters the speed of 
the drive. The changes are brought about by 
varying the distance between the centres of the 
motor and the driven shaft. Eight standard 
sizes are made ranging from 4 in. to 9 in. in 
diameter and capable of transmitting from 
4 to 10 h.p. One belt is used with the smallest 
size and four with the largest. Any standard 
V-belt can be used. 
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AIR-BRAKE VALVE FOR 
TRAILERS 


Maximum Pressure Pre-set to 
Suit Load Carried 


An air brake for trailer vehicles has been intro- 
duced by the Clayton Dewandre Company 
Limited, Titanic Works, Lincoln, in which the 
degree of control can be adjusted to suit varying 
trailer loadings in order to obtain good braking 
efficiency under all conditions and thereby to 
avoid excessive tyre wear. This is achieved by 
means of the Clayton Dewandre Light Laden 
valve, which acts as a pressure-reducing valve 
and provides three pressure settings in the 
brake line—28 lb. per square inch for empty 
trailers, 57 lb. per square inch for partial loadings, 
and full pressure for fully-loaded trailers. 

As may be seen in the accompanying illustra- 
tion, the handle of the light-laden valve has a 
cam action which preloads a compression spring 
acting on a reaction piston. The latter in turn 
holds open an inlet valve when the brakes are off. 

When the brakes are applied, the air passing 
through the valve to the brake cylinders acts on 
the piston. As the pressure rises in the brake 
line, the piston acts against the spring and 
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allows the spring-loaded inlet valve to seat. 
This cuts off further air supply to the ‘railer 
brakes. With the handle set at full pressure, 
the piston is held down positively so th<t the 
inlet valve remains open for maximum br iking 
effect. 

The light-laden valve can be applied i the 
single-line trailer air pressure system, fitted 
behind the coupling; in the two-pipeline system, 
inserted in the service line between the coupling 
and the relay emergency valve; and in the 
** inverted ” system, between the control valve 
and the brake cylinders or chambers. I can 
also be applied to tractor braking systems to 
provide a braking effort at the rear axles corre- 
sponding to the load being carried. 
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LAUNCHES AND TRIAL 
TRIPS 


M.S. “ B.P. HAuLiER.”—Single-screw oil tanker, 
built by James Pollock, Sons & Co., Ltd., Faversham, 
for Shell-Mex and B.P., Ltd., London, W.C2. 
Main dimensions: 148 ft. by 27 ft. 6 in. by 8 ft. 6 in.; 
deadweight capacity, about 300 tons on a draught 
of 5 ft. 6 in. Lister-Blackstone Diesel engine 
developing 242 b.h.p., constructed by R. A. Lister 
(Marine Sales) Ltd., Dursley, Gloucester. Trial 
trip, early August. 


S.S. “ VoLa.”—Single-screw oil tanker, built by 
Hawthorn Leslie (Shipbuilders) Ltd., Hebburn-on- 
Tyne, County Durham, for Shell Tankers Ltd. 
(Marine Managers for the Anglo-Saxon Petroleum 
Co., Ltd.), London, E.C.3. Main dimensions: 
about 660 ft. overall by 84 ft. 3 in. by 46 ft. 3 in. to 
upper deck; deadweight capacity, about 31,000 tons. 
Double-reduction geared steam turbines, developing 
a maximum of 14,500 s.h.p., constructed by Hawthorn 
Leslie (Engineers), Ltd., Newcastle-upon-Tyne. Steam 
supplied by two Babcock and Wilcox water-tube 
boilers. Launch, August 18. 


M.S. “ TROUTPOOL.’’—Single-screw cargo vessel, 
built by Joseph L. Thompson and Sons, Ltd., 
Sunderland, for Sir R. Ropner & Co. (Management), 
Ltd., Darlington, County Durham, Main dimen- 
sions: 440 ft. between perpendiculars by 61 ft. 4 in. 
by 39 ft. 9 in.; deadweight capacity, about 10,200 tons 
on a summer draught of 27 ft.9 in. N.E.M.-Doxford 
six-cylinder opposed-piston oil engine, developing 
6,800 b.h.p. at 119 r.p.m. in service, constructed by the 
North Eastern Marine Engineering Co. (1938), Ltd., 
Wallsend-on-Tyne. Service speed, 154 knots. 
Launch, August 19. 


“CHINA Bakir.’’—Light vessel, built by Cook, 
Welton and Gemmell, Ltd., Beverley, Yorkshire, for 
the Gas Accumulator Co. (United Kingdom), Ltd., 
Brentford, Middlesex. Main dimensions: 70 ft. 
overall by 27 ft. by 13 ft. 6 in.; tonnage, about 104. 
Lantern mounted on a central tubular tower, about 
32 ft. above the water line. When completed, 
vessel will be towed to Kingston-upon-Hull and 
lifted bodily on board a cargo vessel for shipment to 
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The Clayton Dewandre Light Laden valve for 
trailer air-brake systems provides three pressure 
settings in the brake line for empty, partially- 
loaded and fully-loaded conditions of the trailer. 
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TEST OBSERVATIONS BY 
AIRBORNE TELEVISION 


Icing Tests on Proteus 
Turbopropeller 


Airborne television has been used by its con- 
structors, the Bristol Aeroplane Company, 
Limited, to observe de-icing tests on the Proteus 
turbopropeller engine. 

A small Pye television camera mounted in the 
port engine nacelle of the Proteus-Ambassador 
flying test-bed relayed pictures to a 14-in. 
television screen inside the aircraft, enabling 
development engineers to watch the tests while 
they were actually in progress. The tests, 
part of the programme for the Britannia air- 
liner’s Certificate of Airworthiness, showed 
the engine to be virtually immune from the 
effects of icing conditions. They were completed 
in only 20 hours’ flying. Without television, 
at least ten times as much flying would have been 
necessary. 


CREATING THE ICE 


In order to create artificially the kind of icing 
conditions which might be met in service, the 
Proteus-Ambassador was fitted with a water- 
spray grid, shown above, directly in front of the 
port engine and supported by a light tubular 
structure attached to the forebody of the fuselage. 
From a group of 37 nozzles the grid sprayed 
water—supplied from a 135-gallon tank in the 
rear of the aircraft—at the spinner and cowling 
of the engine. Anti-icing protection for the 
grid itself was supplied by hot air tapped from 
the starboard engine. At full flow the spraying 


grid delivered about 500 lb. of water an hour at 
the Proteus air intake. 

To ensure that the water found its way into and 
around the engine, tests were first carried out 
with dye-impregnated water. 


Before the actual 





Ice build-up after 30 minutes; under normal 
ope ating conditions, use of the anti-icing system 
would prevent such accretion. 





A water-spray grid was 
used to create icing 
conditions during the 
test flights. The use of 
television to observe 
the formation of the ice 
enabled the test time to 
be cut to a tenth in this 
respect. 








icing tests began, 
installation on the aircraft’s behaviour was also 
examined, both in normal flight and with one 


the effect of the spraying 


engine inoperative. It was found to cause neglig- 
ible drag. 

Mounted inside the Proteus engine, the Pye 
television camera was focused on the entry 
guide vanes. Fan-cooled and flexibly supported, 
it completed the tests without replacement of the 
cathode tube—a tribute to the engine’s freedom 
from vibration, the flying characteristics of the 
aircraft, and the durability of the camera itself. 

On the 14-in. monitor screen inside the cabin, 
observers were able to watch the effects of icing 
conditions. When the anti-icing system was 
inoperative they saw ice deposits building up on 
the entry guide vanes, often taking the form of 
lumps of ice about } in. wide by 34 in. long; 
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from time to time, the deposits would break off 
and disappear into the engine. However, at 
no time did the behaviour of the power unit 
give the slightest cause for anxiety, and the 
engine was accelerated and decelerated satis- 
factorily under these conditions. 


POWER LOSS DUE TO ICE 


In the most severe case, with the anti-icing 
system not in operation, ice accretion on the 
vanes caused a loss of only 3 per cent. of engine 
power after about 17 minutes. When the system 
was switched on, the severest deposits were 
disposed of in a few seconds. The tests took 
place at heights varying from 10,000 to 30,000 ft. 
—a range within which icing may be encountered 
in temperate and tropical zones. Temperatures 
as low as —44 deg. C. were encountered, which 
is lower than the worst case called for in the air- 
worthiness requirements. 

The main reason for the virtual immunity of 
the Proteus from the effects of flying in water- 
laden atmosphere lies in the reverse-flow air 
intake system, which ensures that the air drawn 
into the engine first passes through heated cowl 
surfaces, with the result that any ice that forms 
is reduced to a comparatively harmless state 
before passing into the compressor itself. This 
natural resistance to the effects of the worst 
atmospheric conditions is combined with a 
highly-efficient thermal anti-icing system protect- 
ing the cowl and entry guide vanes. 

Further anti-icing tests are being carried out 
with another Proteus power plant, which 
embodies a number of production refinements, 
including an increase in the amount of heat avail- 
able for anti-icing purposes in the region of the 
entry guide vanes. 


NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
LONDON 

“Recent Developments in the Design and Application of 

Mercury-Arc Rectifiers,” by K. B. Blake. West London 

Branch. Windsor Castle Hotel, 134 King-street, Hammer- 

smith, W.6. Tues., Sept. 6, 7.30 p.m. 

* Digital Computers and Their Applications,’ by J. Rice. 
North London Branch. 677 Green-lanes, Harringay, N.4. 
Wed., Sept. 7, 7.45 p.m. 

Discussion on “ Modern Practices in Television.” Central 
London Branch. St. Ermin’s Hotel, Caxton-street, S.W.1. 
Mon., Sept. 12, 7 p.m. 

BRISTOL 
American Films on Electrical Subjects. Bristol and West 
of — Branch. Grand Hotel, Bristol. Fri., Sept. 9, 


7.30 

MANCHESTER 
Discussion on “ Television Reception.” Manchester Branch. 
Engineers’ Club, Albert-square, Manchester. Wed., Sept. 7, 
7.30 p.m. 

PRESTON 
“Power Factor Improvement,” by T. S. Smith. Preston 
Branch. Preston Chamber of Commerce, 49a Fishergate, 
Preston. Wed., Sept. 7, 7.30 p.m. 


Building Centre 
LONDON 


Official films on ‘“‘ The Development of the -English Town,” 
and ‘‘ Planned Town.” Wed., Sept. 7, 12.45 p.m. 


Incorporated Plant Engineers 
LONDON 


Discussion on “ Is There a Future for Tracked Earth-Moving 
Plant in View of the Developments in Rubber-Tyred Earth- 
Moving Plants?”’ London Branch. Royal Society of 
po John Adam-street, Adelphi, W.C.2. Tues., Sept. 6, 


BLACKBURN 
“Corrosion: Prevention and Control,” by Dr. G. Butler. 
Blackburn Branch. Golden Lion Hotel, Blackburn. Thurs., 
Sept. 15, 7.30 p.m. 

DUNDEE 


Discussion on “‘ Use of Breathing and Resuscitating Appa- 
ratus.”. Dundee Branch. Mather’s Hotel, Dundee. on., 
Sept. 12, 7.30 p.m. 

EDINBURGH 
Open Meeting. Edinburgh Branch. 
Edinburgh. Tues., Sept. 6, 7 p.m. 

GLASGOW - 
“* Developments in Machine Tools,” by J. R. Young. Glasgow 
Branch. Scottish Building Centre, 425-427 Sauchiehall- 
street, ern. Thurs., Sept. 8, 7 p.m. 

LEICEST 
teen on “ Underwater Television.’ Leicester Branch. 
Leicester College of Art and Technology, The Newarkes, 
Leicester. Wed., Sept. 7, 6.30 p.m. 


25 Charlotte-square, 


MANCHESTER 
Open Meeting. Manchester Branch. Engineers’ Club, Albert- 
square, Manchester. Tues., Sept. 13, 7.15 p.m. 
NEWCASTLE-UPON-TYNE. 
Film Evening. North East Branch. Roadway House, 
Oxford-street, Newcastle-upon-Tyne. Thurs., Sept. 8, 7 p.m. 


Institute of Petroleum 
LONDON 


** Modern Crude-Oil Loading Techniques at Mina-al-Ahmadi, 
Kuwait,” by J. M. Dougary. Wed., Sept. 14, 5.30 p.m. 


Institute of Road Transport Engineers 
CARDIFF 
“ An Approach to the Organisation and Operation of a Large 
Composite Fleet,” by R. H. Patman. South Wales Group. 
South Wales Institute of Engineers, Park-place, Cardiff. 
Fri., Sept. 9, 7 p.m. 
LEEDS 


“* Multi-Purpose Lubricating Oils,” by P. H. G. Crick. 
Yorkshire Centre. Great Northern Hotel, Welling-street, 
Leeds, 1. Thurs., Sept. 15, 7.30 p.m. 


LIVERPOOL 
“Gregoire Suspension,” by J. Clifford. West Regional 
Centre. Adelphi Hotel, Lime-street, Liverpool. Tues., 
Sept. 13, 7.30 p.m. 
MANCHESTER 
“Selection and Maintenance of Light Commercial Vehicles,” 
by C. D. H. Stead. East Regional Centre. Houldsworth 
Hall, 90 Deansgate, Manchester. Mon., Sept. 12, 7.30 p.m. 
PRESTON 
Films on “ Firestone Tyres.”” North Regional Centre. Victoria 
and Station Hotel, Preston. Tues., Sept 6, 7.30 p.m. 


Institution of Engineering Designers 
NEWCASTLE-UPON-TY NE 
“The Metric System,” by T. J. Skiedrzynski; and “ The 
Assistant Works Engineer,”’ by E. Watson. North East 
Branch. Northern Architectural Association Hall, 6 Higham- 
lace, Newcastle-upon-Tyne. Mon., Sept. 5, 7.15 p.m. 
ROCHESTER 
“* Automation in Industry and Examples in Electronics,” by 
R. D. Carter-Pedler and J. A. Sargrove. Bull Hotel, Rochester. 
Tues., Sept. 6, 7 p.m. 


Institution of Production Engineers 
DUNDEE 
“The Practical Application of Production Engineering 
Research,” by Dr. D. F. Galloway. Dundee Section. New 
x ye Hotel, 15 Tally-street, Dundee. Wed., Sept. 14, 
.30 p.m. 
MANCHESTER 
“Gas Turbine Locomotives,” by P. E. Stock. Manchester 
Graduate Section. College of Technology, Sackville-street, 
Manchester. Mon., Sept. 12, 7.15 p.m. 





The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LAN 5927.) 
ov hg W.C.1. (MUSeum 


ay Centre, 26 Store-street, 

Incorporated Plant E eers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3 sh 

Institute of Petroleum, eos House, 26 Portland-place, 

London, W.1. (LANgham 2250.) 


Institute of Road Transport Engineers, 69 Victoria-street, 
London, S.W.1. (ABBey 6248.) 

Institution of Engineering Designers, 38 Portland-place, London, 
W.1. (LANgham 8847.) 

Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 
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Labour Notes 
A RADIO CLASSIC 


Over-playing one’s hand in wage bargaining 
can have serious consequences. There are now 
the first signs that this may have happened in the 
Electrical Trades Union’s handling of the 
dispute which delayed the opening of the National 
Radio Show at Earls Court last week. This is 
now the third time that the E.T.U. has used the 
opening date for the annual radio exhibition as a 
dead-line to extract concessions from the exhib- 
tion'contractors. This tactic is becoming one 
of the annual hazards for the organisers. 

The union is in a strong position so long as its 
tactics do not kill off the exhibition. Here is, 
indeed, a goose that can be forced to lay, of not 
golden eggs, at least ones that are worth going to 
fetch. But in the long run there is rather more 
to it. The British public can be relied upon to 
be fairly tolerant of announcers on the first 
day informing them of the delayed opening and 
apologising for the inconvenience. Foreign 
visitors are proving to be less long-suffering. It 
is known that a good number of foreigners who 
had turned up for the beginning of the exhibition 
went off to Diisseldorf instead. It will not be 
possible for some time, if at all, to estimate the 
loss which the delay and constant threat that the 
exhibition would not take place has cost the radio 
industry. Many will cry before they have been 
seriously hurt. But when full allowance has 
been made for that, there is here a small classic 
case of how to lose business to foreign com- 
petitors. 

It is sometimes said when wage demands are 
sent in that management protests rather too much 
about the effect on costs, especially in the export 
market, but that there never seems to be any 
great damage done to export order books when 
some compromise wage increase is reached. 
There has been a quick-motion case, however, 
at Earls Court this year in the men who went to 
Diisseldorf of forcing tactics by a union aiding 
foreign competitors. It was not higher wages 
that sent them to Germany, but overplaying a 
strong hand by a powerful union. 


A.S.L.E.F. KICKS BACK 


The National Union of Railwaymen’s peace 
and friendship overtures to the other railway 
unions appears to have stimulated outspoken 
opposition rather than the let’s-get-together 
feeling that was the aim. Late Jast week the 
A.S.L.E.F. leaders rejected the N.U.R. invitation 
to hold joint talks on pay claims and working 
conditions. They pointed out that many efforts 
in the past to work jointly on wages questions 
had proved “ unreal and abortive ’’ and that the 
N.U.R. had shown a “‘ complete lack of goodwill”; 
in consequence they consider that no useful 
purpose could be served by holding joint talks 
to determine a united approach to the railways. 
The Transport Salaried Staffs Association on the 
other hand, have accepted the N.U.R’s offer to 
discussions On a new wages claim and are con- 
sidering a meeting on closer unity. 

This rebuff may not, of course, be A.S.L.E.F.’s 
last word on the matter: much will depend 
on the reactions of their members to the N.U.R 
executive’s counter-statement, that they “ will 
certainly never withdraw the hand of friendship 
from anyone interested in the welfare of railway- 
men.” The officials of the smaller union can 
hardly avoid the feeling that if they get too close 
they will sooner or later be swallowed and made 
to play second fiddle to their new colleagues. 
At the same time the N.U.R’s decision to order 
their members to work during A.S.L.E.F’s 
recent strike in May created bitterness among 
the locomotive crews and they may well endorse 
their executive’s refusal to co-operate. 

Whether or not the N.U.R. win their plea for 
united action, they are likely to go ahead 
with their wages demands, as will A.S.L.E.F. 
with their own plan for better working conditions 
but, they say, “‘in all circumstances we can be 
relied upon to play the trade union game.” 





NIGHT SHIFTS IN COTTON ? 


Unions and managements in the Lancashire 
cotton textile industry are nearer at the moment 
than they have ever been to agreeing about the 
possibility of introducing night-shift work into 
the mills. Union leaders met last Friday for 
discussions among themselves on this subject 
and it was decided to review the principle of 
night-shift work at separate meetings of the 
nine unions involved. The matter has gone no 
further than this at the moment but there is a 
perceptible change in the unions’ attitude to this 
latest request from the mills to a sympathetic 
consideration of the principle. 

It could well be that there is a silent revolution 
going on in cotton textiles around this issue. 
By tradition, the unions are strongly opposed to 
multiple shift working, and in any case, since 
there are so many women in the mills who are 
debarred by law from night-shift work, the whole 
issue is exceedingly complicated. Nevertheless 
the situation is getting desperate—and the unions’ 
attitude is a symptom of this state of affairs. 
This year so far, the industry has lost 20,000 
workers and the drain goes on. Recent remarks 
by responsible leaders in the industry have shown 
that there is a growing feeling in Lancashire that 
the industry can find its salvation only in reducing 
costs and modernising methods. One of the 
ways in which this might be done would be to 
concentrate output on larger units using the 
latest machines on more than one shift. It is not 
without interest that most of the workers leaving 
the industry and finding other employment have 
gone into engineering. Lancashire is in fact 
to-day one of the most highly concentrated areas 
of engineering activity and it is possible that 
although engineering companies are taking 
labour from textiles they are also having some 
influence by example in making night work and 
high capitalisation per worker more palatable. 


INDUSTRIAL DISEASES AND 
COMPENSATION 


Because they consider it is impracticable to 
give more comprehensive cover against disease 
under the Industrial Injuries scheme than at 
present, a Departmental Committee appointed 
in May, 1953, by Mr. Osbert Peake, Minister of 
Pensions and National Insurance, to review the 
diseases provisions of the National Insurance 
(Industrial Injuries) Act, have recommended 
against wider benefits. 

The committee, under its chairman Mr. 
F. W. Beney, Q.C., failed to agree and their report 
contains a minority statement signed by three of 
the twelve members. The dissentient members, 
Mr. C. R. Dale, secretary of the T.U.C. social 
insurance department, Sir Will Lawther, a former 
president of the N.U.M., and Sir Alfred Roberts, 
a former chairman of the general council of the 
T.U.C., consider the cover inadequate for 
diseases common among the general public 
which may be due to special occupation risks, 
such as chronic bronchitis and rheumatic 
diseases. In their view cover should be pro- 
vided for older workers who have spent the 
greater part of their working lives in jobs carrying 
a special risk of bronchitis or rheumatism, such 
as those involving excessive exposure to dust or 
fumes or wet or cramped working conditions. 
A medical board could assess the claims. 

The majority point out that it would not be 
possible to identify clear-cut cases without at the 
same time opening the door to many claims 
which could not be determined satisfactorily. 
For example, a manager could blame his ulcers 
on his job, or the clerk his chronic indigestion or 
coronary thrombosis, or a man working out of 
doors might claim that his arthritis was brought 
about by the English weather. In their view it 
would be futile to ask individual doctors to 
provide satisfactory rulings on questions which 
the medical profession as a whole could not 
answer. 

There is no doubt that the report—as the 
committee themselves recognise—will be a dis- 
appointment. There might be a case for a large 
and prosperous State helping the individual, 
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particularly as he is likely to be in a «malj 
minority. The common sense and humant y of 
two or three doctors could prove of greater »alue 
socially than 
profession. 


AUTUMN WAGE DEMANDS GO [I 


The list of unions demanding increased wages 
for their members is lengthening. Last week 
the National Union of Agricultural Workers 
submitted a claim on behalf of 650,000 workers 
for a minimum wage of £7 a week instead of the 
present £6 7s. This claim will be considered at 
the next meeting of the Agricultural Wages 
Board sometime in October, the case resting (to 
judge from present indications) on the con- 
tinued drift of farm workers into town industry 
and the consequent difficulty in keeping sufficient 
labourers on the land. 

A fresh claim for higher pay is expected in the 
next few months from boot and shoe operatives, 
and workers in the furniture industry are becom- 
ing increasingly restive. Some time ago the 
furniture trade operatives demanded 4d. an 
hour more for men and proportionate increases 
for women. The employers countered recently 
with an offer, which in the opinion of the union 
has been too little and too late. There is, of 
course, in addition the claim from engineering 
workers for more money—the latest moves in 
this situation are discussed in another note. 

These are all, in a sense, a seasonal activity, 
the concrete demands which come out of the 
summer annual conferences. Nowadays, how- 
ever, the trend is not particularly perceptible, 
so great is the constant pressure for higher pay 
throughout the year. The latest issue of the 
Ministry of Labour Gazette points out that since 
January higher pay amounting to £4-2 million 
has been granted to 10-7 million workpeople. 
This was nearly twice as much money and nearly 
half as many people again as in the same period 
of 1954. In July alone (not usually a busy month 
for anyone except the catering industry) nearly 
half a million workers benefitted from wage 
increases. The pressure for higher pay and 
shorter hours seems to be pretty well steady 
throughout the year from a wide variety of 
industries. 


ENGINEERING EMPLOYERS MEET 


At the end of last week the management board 
of the Engineering and Allied Employers’ Fed- 
eration met under the shadow of the £100 
million wage claim from the engineering unions— 
under the shadow also of a rather significant 
visit of Mr. Butler to Chequers to see Sir Anthony 
Eden. In a sense the meeting of the manage- 
ment board was a routine monthly affair,but the 
agenda contained the wage claim as well as the 
demand for higher overtime rates and limitation 
of the overtime level. No comment came from 
the board after the meeting but it is almost 
certain that the members decided to obtain the 
views of local associations before replying form- 
ally to the unions’ demands. It is therefore 
likely that some little time will elapse before the 
stage of contact between employers and union 
representatives on these specific issues is reached. 

When they do meet there is some possibility 
that the pressure for higher rates for labour will 
clash directly with further measures by the 
Government to control purchasing power in the 
home market—a possibility at which the Prime 
Minister hinted in his speech last weekend. 
Many engineering concerns, notably the smaller 
ones with limited resources, are bound to take a 
serious view of the prospect of a further round of 
wage increases if it is accompanied by a deflation- 
ary policy by the Government. It is the 
prospect that this combination of circumstances 
may face them, and not any denial that higher 
wages can be ultimately paid for out of higher 
productivity, which may make the employers 
resistance this, time particularly stiff. No 


employer can be expected to take a calm five 
years’ view of the issue if he faces serious com- 
plications because of rising costs in the next 
twelve months. 


the considered opinion of a ¥ 
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